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The economy of pneumatic [i | 
tools has become so well [j/ 
established that it is no /f, 
longer necessary to empha- fii 
size this FACT to the up-to- [| 
date manufacturer. As an fii. 
aid in filling contracts |}/}) 
promptly, Pneumatic Tools _ |.’ 
are without a rival among |/j.' 
modern inventions. But why : 
waste timetalking aboutthe _ |.j/: 
merits of Imperial Pneu- fj]: 
matic Tools, when we are [f. 
ready to send them on ap- fj/ ‘ 
proval and leave the result [1 + 
to your judgment. We pay fj|- 
expressage both ways iftools |. 

are not satisfactory. 


RAND DRILL COMPANY —{f 


128 BROADWAY 
NEW YORK 

















aid 


























wee ae? PP Pe PP PP 

: LIDGERWOOD M’F’G CO., 
ee. 96 Liberty Strect, © Sines ove. 
Cleveland, O. New York. New Orleans. 


STANDARD 
i High-Speed 


Philadelphia. 


Cableways, 


Hoisting 
AND 


Hoisting 


Engines. AN) \ oN : 
Built on the “a a i, ? q peren\ ). Conveying 
Duplicate ~~ = =i): a, “s S Devi 

Part System. “= == Nis evices, 


# For Canal and Trench Excavating, Dam Coiatonittons Wall and Pier Building, Mining, ; : 
ne Logging, and General Contract Work. 
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Fiske Brothers Refining Co. 


'NON-CARBONIZING OIL__~> 


FOR USE IN AIR CYLINDERS OF 


< AIR COMPRESSORS, 


Also All Grades of Lubricants for use on Machinery 
Propelled by Compressed Air. 


Office and Salesroom, No. 59 WATER ST., NEW YORK, U.S. A. 


DRE LONDON OFFICE: SOLE AGENTS FOR GCOTLAND: 
fi © NEW BROAD STREET, JOHN MacooNALD & Som 
LUB - LONDON, E£.C. GLASGOW, SCOTLAND. 
Patt Mee e m 
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= : SUCCESSOR TO . a : 
THE EDWARD P. ALLIS CO., » FRASER & CHALMERS, GATES TRON WORKS; >. DICKSON M'F'G Co... 
MILWAUKEE, Wis. CHICAGO, TLL. CUiCaGO, TLL. SCRANTON, Pi, . 
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SOLE BUILDERS OF 


REYNOLDS AIR COMPRESSORS 


(Especially Efficient Automatic Valves.) 
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TWO-STAGE RIEDLER AIR COMPRESSOR DRIVEN BY CROSS COMPOUND CORLISS ENGINE, 
BUILT FOR THE ANACONDA COPPER MINING COMPANY. 


RIEDLER AIR and GAS COMPRESSORS 


(MECHANICALLY CONTROLLED VALVES.) 
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% An Important Connecting Linkin Compressed Air Service. 


. Moran Flexible Joint 


For high pressure, indispensable. 

Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CO., 
«+ + -« « ieee. 
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Pulsometer 
Steam Pump 


Will work under the most severe conditions, 
handling muddy, thick gritty water without the 
slightest injury to its working parts, neither is 
there any mechanism exposed to injury from 
rust, or carelessness, or to injury from blasts. 
Will operate swung from a derrick as well as on 
a permanent foundation. 


WRITE FOR OUR SPECIAL 30 DAY PROPOSITION 


PULSOMETER STEAM PUMP CO. 
128 GREENWICH STREET NEW YORK 
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The B, FF. Goodrich Company.! 


+ AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO,U.S.A. 


NEW YORK: CHICAGO: SAN FRANCISCO: ‘ 
66-68 Reade Street. 143 Lake Street. 35 New Montgomery Street. ‘ 


Rubber Goods_._ 
OF FINE QUALITY, 


/ HOSE FOR ALL PURPOSES. 468 | 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE. 


S TRAM HOSE, Etc. 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., ete. 
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‘ The Draftsman: 
A MONTHLY PAPER 
$1.00 per Year "” ¥ 


4 Months’ Trial 25 Cents 
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, P. 0. Box 136, Station B, Cleveland, Ohio , 
BBD 333 333 333333 333 2333333¢ 
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Compressed Air. 


Practical information upon Air-Compression 

7 and the Transmission and Application 
of Compressed Air. 

By FRANK RICHARDS, 12mo, cloth, $1.50 ' 

John Wiley & Sons, New York. y 
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“Compressed Air” 


Published Monthly. 


This is the only publication devoted to the useful application of compressed 
air, and it is the recognized authority on al] matters pertaining to this subject. 


RATES OF SUBSCRIPTION. 


United States, Canada and Mexico, 


“ per year, $1.00 
All other Countries, 


- ° 1.50 
Single Copies, -Io 
SPECIAL. 
Clubs of ten subscribers, . ; : ; ‘ 5.00 


The attention of Engineers, Superintendents, Railroad Master Mechanics, 
Manufacturers of Compressed Air Appliances, Students, and all others 
whose association with compressed air require the widest knowle dge of the 
application of air power is called to this Special Rate. It enables them 
to pluce the magazine in the hands of operators of compressed air 
apparatus by club subscriptions at an extremely low cost. 


LIST OF BOOKS ON COMPRESSED AIR. 
Volume No. 7, Compressed Air,” ° ° . > > cloth, 2.00 
March, 1902—February, 1903, inclusive. The twelve numbers of 
‘*Compressed Air,’ which make up this volume are profusely illustrated 
with fine half-tone engravings and line cuts of a large number of important 
applications of compressed air. 


“Compressed Air Information,” Edited by W. L. Saunders, ° . cloth, 5.00 


A Cyclopedia containing Practical Papers on the Prodaction, Transmission and 
Use of Compressed Air 


** Pumping by Compressed Air,’ by Edward A. Rix, ; = = -75 


A practical treatise on this subject, containing valuable information, with 
diagrams and tables. The different systems are described and compared, 
and the alvantages of each impartially stated. 


“ Compressed Air,” by Frank Richards, , : ° - Cloth, 


Compressed Air, by Frank Richards. Contains practical information upon air 
compression and the transmission and application of compressed air. 


1.50 


“Liquid Air and the Liquefaction of Gases,” by Prof. T. O’Conor Sloane, 350 pages, 2.50 


Experiments upon the Transmission of Power by Compressed Air in Paris, by A. 
B. W. Kennedy, F. RK. 8., M. Inst. C. E., Emeritus Professor of Engineering in 
University College, London. The Transmission and Distribution of Power 
from Central Station hy C ee Air, by William Cawthorne Unwin, B. 


SOOO OOODTYD 
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8. C., F. R. 8., M. Inst. C.E., . +50 
The Transmission of Power by Compressed Air, by Robert Zahner, M. E., . +50 
** Tunneling,” ten treatise, by Charles Prelini, C.E. With additions by 

Charles S. Hil E. 150 diagrams and illustrations, ‘ cloth, 3.00 
‘“* Transmission of Power by Fluid Pressure,’? by Wm. Donaldson,M. A. cloth, 2.25 


(M., Inst. C. E.) 
Forwarded postpaid on receipt of price. 


“COMPRESSED AIR,” 26 cortTLanpr st., NEW YORK. 
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HEAT YOUR RIVETS 


WITH 


OIL 


CHEAPER 
QUICKER 
BETTER 


Send for Particulars 


WE ALSO HAVE 
OIL BURNERS 


FOR EVERY PURPOSE 


ROCKWELL 
ENGINEERING CO. 
NEW YORK 
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Special Hose and Tubing for Pneumatic Tools 


Special atten- 
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tion is called to 
the excellent 


quality of our 


Tubing and Hose 
for Pneumatic 
Tools and 
Pneumatic Equip- 
ment of all 

kinds. 





This tubing and hose is guaranteed not to flake or peel off and get into the delicate valves and 
port openings in the tools, thus avoiding a great deal of trouble and delay to the operator. 
MANUFACTURED EXCLUSIVELY BY 
The Peerless Rubber Manufactu ring Co. 
NEW YORK 
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PORTER COMPRESSED AIR 
MINE AND INDUSTRIAL HAULAGE. 
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MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND ECONOMICAL 
THAN ELECTRICITY. 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches, Our 
designs are automatic, easily controlled and free from complicz ations. 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will mail 
free our 233 page catalogue describing 600 steam and 60 air locomotives, To accommodate others 
a copy will be mailed on receipt of 50 cents in stamps, 


vases HK, PORTER COMPANY, - - 540 Wood St., Pittsburgh, Pa. 
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THE USEOF | 
COMPRESSED AIR 


7 LEATHER NN ( R DRIVES 
MV 7 AIR PACKINGS » ||. PAXSON 


WARREN 


INES & 7 = Sand Blast 


AIR PROOF, OIL PROOF, : 
HEAT PROOF, SOFT \S 3 TO CLEAN 
Seem |i | immer STEEL, IRON, BRASS 
4% BECOME Ls Na | a CASTINGS 

HARD 4 a Say - 


Foundry Equipment 
J. W. PAXSON CO. 
ENGINEERS 

PHILADELPHIA, PA. 







E. F. HOUGHTON & CO 
247 West Somerset St., Philada. 
194 Lake Street, Chicago. 
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CAMERON STEAM PUMPS 


“THE WORLD’S 
BEST PUMP” 


THE STANDARD OF EXCELLENCE. 


AT HOME AND ABROAD. 


Conceded to be the most DURABLE, 
RELIABLE and EFFECTIVE on the market. 


A.S.CAMERON STEAM PUMP WORKS 


FOOT OF E. 23ST. NEW YORK CITY N.Y. US.A. 
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COMPRESSORS 


AND DRILLS 
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There is no... 
rock or other * 


formation that 


a Rand Rock Drill equippe 
with the Rand Imperial Com- 
pressor cannot penetrate with 
unequalled speed. 

Successful miners all affirm 
that for economy, reliability 
and efficiency the 
above combination 
of apparatus can- 
not be excelled. 


Write for Catalog. 


320 Rialto Blag 
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THE COMPRESSED AIR MAGAZINE. 


A MONTHLY PUBLICATION DEVOTED TO THE USE- 
FUL APPLICATION OF COMPRESSED AIR. 

W. 1. SAUNDERS, - - Editor and Proprietor 

c. B. MORSE, - - . - Managing Editor 

J. E. QUINTERO, - - - - - ‘Treasurer 








Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 10 cents, 





Advertising rates furnished on application. 





We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 

All communications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 

London Office, 114 Queen Victoria Street. 

Those who fail to receive papers promptly will 

please notify us at once. 


Entered as Second-Class Matter at the New York, 
N. Y., Post Office. 
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Three Important Enterprises. 


The month of November has seen im- 
progress made in three large 
enterprises which promise to greatly in- 


portant 


terest the manufacturers of compressed 
air machinery. 

Bids will be opened by the Pennsyl- 
vania Railroad Company, December 15, 
for its tunnels under the Hudson River 
According to the specifications the 
shield method of subaqueous tunneling 
will be followed, and this will require 
compressed air machinery of the most 
advanced type. 

Early last month the people of New 
York State voted in favor of the proposi- 
tion to spend $30,000,000 for a barge 
canal from the Hudson River to Buffalo. 
The excavation which will be required 
will mean an increased market for rock 
cutting and other machinery operated by 
compressed air. 

Then the separation of the Isthmus of 
Panama from Colombia makes it practi- 








cally certain that the Panama Canal will 


be started in the near future. Here is 
another enterprise in which compressed 
air is sure to play an important part. 

These three enterprises have made the 
month of November one of unusual mo- 
ment and one which may lead to events 
of even greater importance. 





Importance of Proper Lubricants. 


COMPRESSED AIR has recently pointed 
out the importance of proper lubricants 
for use in the air cylinders of the air 
compressor. This very point was dwelt 
upon at length in the report of the com- 
mission which recently investigated the 
causes of miners’ phthisis in the Trans- 
vaal. 

Among the points to which attention 
was called in this report isthe composition 
of the air received from the compressor. 
The danger which accompanies the use 
of inferior oil or oils of a low flash point 
is also carefully noted. Lubricants used 
for this purpose, it is declared, ought to 
be incapable of being decomposed into 
or giving off injurious products under 
the conditions they are subjected to in 
the air compressor. The occasional sub- 
stitution of soft soap or soap-suds in- 
stead of oil, as has been pointed out sev- 
eral times in this publication, is recom- 
mended. All this goes to show that the 
demand of certain prominent compres- 
sor manufacturers, that only the highest 
grade of oil be used in their machines, is 
perfectly legitimate and proper, and that 
the men who attempt to save money by 
using an inferior grade of oil are prac- 
ticing a false economy. 

From this report it is shown that not 
does the machine itself require 
lubricating oil of a high standard to keep 
the machine at its highest efficiency and 
secure proper results, but the conditions 


only 
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existing where compressed air is used 
in a confined space make it imperative 
that the lubricating oil used is such that 
it will not affect the air which men are 
called upon to breathe. 

One of the great advantages of com- 
pressed air machinery in mines, tunnels 
and other operations of that nature, is 
that the air not only serves as a means 
of power transmission, but greatly assists 
in ventilation. It is, therefore, obliga- 
tory that the air supplied be as pure as 
possible. Under proper conditions there 
need be no trouble about this. A very 
important step in that direction has been 
proven to be the use of proper lubricat- 
ing oil. The action of the Transvaal 
Commission is simply in accordance with 
the facts and has the indorsement of 
everyone who is interested in com- 
pressed air or compressed air machinery. 





The Chaquette Pneumatic Dredge. 


The Chaquette power clamshell for 
dredging or excavating is two semi- 
hemispherical shells hinged to a frame 
and opened and closed by a valveless 
cylinder horizontally placed, one end of 
which is hinged to the outer circum- 
ference of one shell; the piston-rod 
carrying an arm which is hinged to the 
outer circumference of the other shell. 

To the piston-rod-arm are attached 
guide-rods which travel parallel with the 
piston-rod through sleeves on each side 
of the cylinder, to prevent buckling or 
undue strain on the piston-rod. 

When compressed air enters that end 
of the cylinder nearest the centre of the 
frame the piston is forced inwardly and 
the cylinder lifts itself and travels on its 
guide-rods to a point over the centre of 
the clamshell, so that at the end of the 
instroke the piston-rod-arm engages the 
cylinder-head. By this movement the 
upper outer circumferences of the clam- 
shell are drawn upward and toward each 
other and the jaws or cutting edges 
apart, in which position the latter are 
lower onto the material. The admission 


of air to the end of the cylinder farthest 
from the centre of the frame while the 
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cylinder is thus elevated forces the upper 
outer circumferences of the shells apart 
and downward, the principle being that 
of the toggle-joint, and its lower cutting 
edges or “jaws” together, and, with a 
circular scooping movement into the 
material; the movement of the piston 
finishing as the jaws meet, to be held 
locked in that position until the air 
pressure is diminished or reversed. 

(See cut of clamshell)—Fig. 1. 

Forces—On the basis of a one cubic 
yard clamshell designed to handie iron 
ore, constructed heavily and weighing 
6,000 pounds with a 16-inch piston and 
81.3 inches of cuting edge, the forces, with 
135 pounds air pressure, would be as fol- 
lows for each one-half the clam: 

At beginning of stroke—Due to weight 


of clamshell, cylinder, frame, etc., 37 
pounds per linear inch. Due to 135 
pounds air pressure on piston, 332 


pounds per linear inch, or 369 x 81.3, 
equal to a force of 30,000 pounds on 
cutting edge of each clam. 

At end of stroke—82 pounds per linear 
inch, or a force of 6,666 pounds on the 
cutting edge of each clam. 

(See force diagram—Fig. 2.) 

To the decreasing cutting force from 
the piston, being at the minimum 13,332 
pounds pressure or “bite” of clam at 
end of stroke, is added the force due to 
the downward pressure of the increasing 
weight of material in the clam as it fills 
(which with iron ore, clam 70 per cent. 
full, is 9,000 pounds), for the reason that 
the arc described by the cutting edges is 
greater than the arc of the clamshell 
when closed; being so designed to pre- 
vent suction as the clam is lifted after 
having filled in plastic material, and to 
leave a clearance outside its circumfer- 
ence that the weight of material in the 
clam may assist its cutting edges beveled 
inwardly to draw it downwardly into 
material which is not plastic. 

Question has arisen between engineers 
as to whether the forces on the cutting 
edges decrease as the closing progresses, 
the inventor taking yround that by the 
new application of a mechanical principle 
the cutting force equals at all points 
area of piston x air pressure, less fric- 
tion. 

Admitting that force on cutting edges 
diminishes as the clam closes, the 82 
pounds per linear inch on each clam, 
without considering the weight of metal 
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or the load therein, will cause it to pene- 
trate the toughest dredgeable material, 
which offers a resistance of about 40 
pounds per linear inch, with a margin of 
75 per cent. of power to spare. 

If the material is not excavatable except 
by blasting, and the 164 pounds per 
linear inch will not cut it to a closing of 
the clam, the air pressure in the cylinder 
may be increased or a piston of greater 
area provided. If not ta exceed 45 
pounds per linear inch resistance is met, 
this would be overcome by this clamshell 
with an air pressure of from 40 to 68 
pounds which would make its operation 
more economical. 

Comparative Penetrating Forces—The 
efficiency of a present type clamshell 
closed by tension on one of its chains or 
cables leading around a sheave attached 
to the clam frame, vertically to a boom 
overhead, and then to the drum of the 
hoisting engine, is dependent in hard 
material solely on the weight of the 
clamshell. One weighing 6,000 pounds 
with 81.3 inches cutting edge would thus 
have with its chain slacked a power of 
penetration equal to 37 pounds per linear 
inch for each clam. But when its clos- 
ing chain is made taut it lifts vertically, 
and each pound of pull thereon decreases 
the “bite” of the clam, with the result 
that in clay or hard material the clam 
lifts as it closes, the penetrating powe1 
becoming constantly less; makes a scrap- 
ing across the top of such material, and 
comes up practically empty. Its maxi- 
mum penetrating power, due to its 
weight, is 37 pounds per linear inch for 
each cutting edge at the moment of 
starting to close. This constantly de- 
creases as the clam rises and closes. If 
during its ascent the pull on closing 
chain is relaxed, the jaws open and the 
clam loses material. 

The Chaquette power-clamshell is 
lowered open onto the material at any 
depth and its single hoisting cable is 
slacked away so that it sags. The 
machine then has the penetrating power 
of its 6,000 pounds weight, or 37 pounds 
per linear inch for the cutting edge of 
each shell. At this moment the air 
enters the cylinder automatically and a 
pressure of 54,000 pounds reinforces the 
74 pounds and drives the cutting edges, 
on which rest 6,000 pounds, down and 
into the material. 
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Bowlders would be encircled or gripped 
firmly. For removing blasted rock 
the renewable cutting jaws would be re- 
placed with prongs or grapples. 

If an immovable rock is caught at 
this moment the clam stops closing as 
it would at the end of its stroke, and 
with no greater shock. It rests on top 
of the obstruction and does not force 
itself into or become entangled under- 
neath. It would be released by shutting 
off or reversing the air pressure. 

The excavating force of a scoop or 
dipper dredge is limited by the strength 
of the spuds and mooring cables, and of 
the delicate parts of the machine itself 
to withstand the shock of impact with an 
obstruction. 


The penetrating force of a chain 
bucket dredger depends upon the power 
of its engines, and the ability of the parts 
of its chain to withstand wear and tear 
and shock of impact. 

Its economy is lessened by friction 
and the fact that when the chain is re- 
volved rapidly a large percentage of the 
load in certain materials is washed away. 
A few years ago an English authority 
published a set of cylinder readings of 
the operation of such a machine, which 
proved that more than 60 per cent. of its 
power is wasted in friction, due princi- 
pally to the many parts composing its 


chain. These cylinders cards were 
taken: (1) With engine running un- 
attached. (2) With chain of buckets re- 


volving in air. (3) Chain revolving in 
water. (4) Chain of buckets bringing 
up material—with the result above 
stated. 


Operation—The pneumatic clamshell 
descends through an automatically mov- 
ing carriage which travels on a raised 
structure built a suitable height for 
gravity discharge across and beyond one 
end of the float, and extending over 
each side of the float one-quarter of its 
width. If the float is equipped with two 
clamshells they will automatically move 
to the centre or extremes at the same 
time, thus avoiding rocking or wrench- 
ing of the float, doubling the capacity of 
the dredge, and effecting an economy in 
that if one clam becomes out of order 
work can be continued at reduced 
capacity. The number of clamshells may 
be multiplied to any extent; or a single 
clam may be worked from the boom of 
an existing dredge. 





Se abgnaeman 








nN 

~ 
‘oO 

N 


COMPRESSED AIR. 























‘SHONOA AO WVADVIU—Z ‘DIA 


























wae a) 
> al age 
Ys 
“fe a | ; 
“/ = Lf q0* s 
/ 4---by e4 ° / 7 
~¥ ) / 0°, 
S fe i “ 
if ! 
*~ > 4 
i} in | / > 
{ I / V wus uo yjbueds Dujways 0519) of 
it ~ Re / My 
ot > - Ny 
N 7a § 2 
aera { 
' [ i 
ft 00S FY si 
“——" 
@ oe 
1 
Ws Reb 
1 LSS APUG 0 20749 
; 33 GL +, 9906-24 * * ° 
= p£2L6,0=,C28 19-9 YD way alps buysng jo ybury 
S on 
NORS} 
' ' 
‘ Ss 
conan SQ 
SOPUl/PD $0 B17 “49 ay 
bi 
Y H4245 $0 Bu 








a el l—F el ne ll oe lO — 1 





2676 


or the load therein, will cause it to pene- 
trate the toughest dredgeable material, 
which offers a resistance of about 40 
pounds per linear inch, with a margin of 
75 per cent. of power to spare. 

If the material is not excavatable except 
by blasting, and the 164 pounds per 
linear inch will not cut it to a closing of 
the clam, the air pressure in the cylinder 
may be increased or a piston of greater 
area provided. If not to& exceed 45 
pounds per linear inch resistance is met, 
this would be overcome by this clamshell 
with an air pressure of from 40 to 68 
pounds which would make its operation 
more economical. 


Comparative Penetrating Forces—The 
efficiency of a present type clamshell 
closed by tension on one of its chains or 
cables leading around a sheave attached 
to the clam frame, vertically to a boom 
overhead, and then to the drum of the 
hoisting engine, is dependent in hard 
material solely on the weight of the 
clamshell. One weighing 6,000 pounds 
with 81.3 inches cutting edge would thus 
have with its chain slacked a power of 
penetration equal to 37 pounds per linear 
inch for each clam. But when its clos- 
ing chain is made taut it lifts vertically, 
and each pound of pull thereon decreases 
the “‘ bite” of the clam, with the result 
that in clay or hard material the clam 
lifts as it closes, the penetrating powet 
becoming constantly less; makes a scrap- 
ing across the top of such material, and 
comes up practically empty. Its maxi- 
mum penetrating power, due to its 
weight, is 37 pounds per linear inch for 
each cutting edge at the moment of 
starting to close. This constantly de- 
creases as the clam rises and closes. If 
during its ascent the pull on closing 
chain is relaxed, the jaws open and the 
clam loses material. 

The Chaquette power-clamshell is 
lowered open onto the material at any 
depth and its single hoisting cable is 
slacked away so that it sags. The 
machine then has the penetrating power 
of its 6,000 pounds weight, or 37 pounds 
per linear inch for the cutting edge of 
each shell. At this moment the air 


enters the cylinder automatically and a 
pressure of 54,000 pounds reinforces the 
74 pounds and drives the cutting edges, 
on which rest 6,000 pounds, down and 
into the material. 
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Bowlders would be encircled or gripped 
firmly. For removing blasted rock 
the renewable cutting jaws would be re- 
placed with prongs or grapples. 

If an immovable rock is caught at 
this moment the clam stops closing as 
it would at the end of its stroke, and 
with no greater shock. It rests on top 
of the obstruction and does not force 
itself into or become entangled under- 
neath. It would be released by shutting 
off or reversing the air pressure. 

The excavating force of a scoop or 
dipper dredge is limited by the strength 
of the spuds and mooring cables, and of 
the delicate parts of the machine itself 
to withstand the shock of impact with an 
obstruction. 


The penetrating force of a _ chain 
bucket dredger depends upon the power 
of its engines, and the ability of the parts 
of its chain to withstand wear and tear 
and shock of impact. 


Its economy is lessened by friction 
and the fact that when the chain is re- 
volved rapidly a large percentage of the 
load in certain materials is washed away. 
A few years ago an English authority 
published a set of cylinder readings of 
the operation of such a machine, which 
proved that more than 60 per cent. of its 
power is wasted in friction, due princi- 
pally to the many parts composing its 


chain. These cylinders cards were 
taken: (1) With engine running un- 
attached. (2) With chain of buckets re- 


volving in air. (3) Chain revolving in 
water. (4) Chain of buckets bringing 
up material—with the result above 
stated. 

Operation—The pneumatic clamshell 
descends through an automatically mov- 
ing carriage which travels on a raised 
structure built a suitable height for 
gravity discharge across and beyond one 
end of the float, and extending over 
each side of the float one-quarter of its 
width. If the float is equipped with two 
clamshells they will automatically move 
to the centre or extremes at the same 
time, thus avoiding rocking or wrench- 
ing of the float, doubling the capacity of 
the dredge, and effecting an economy in 
that if one clam becomes out of order 
work can be continued at reduced 
capacity. The number of clamshells may 
be multiplied to any extent; or a single 
clam may be worked from the boom of 
an existing dredge. 
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As the clam descends a hinged apron 
drops by gravity to allow its downward 
passage, to be engaged by its frame 
when the clam ascends, brought up un- 
der it and locked at an angle of 45 
degrees to receive the material when dis- 
charged, which it deposits into chutes 
which carry it to scows on either side. 

When excavating and elevating ma- 
terial to be washed for gold or precious 
metals the hinged apron is adjusted to 
discharge inboard into a series of flumes 
or sluice-boxes, after which the refuse 
is carried by moving aprons or agitating 
chains to the stern of the float and 
dumped. 


The clam is provided with a cover. 
Its jaws being held tightly together by 
the pressure of air at the moment, it 
can be brought up from great depths at 
a high rate of speed without washing 
away its load. 


The single air pipe is taken up by a 
broad sheave into which the air enters 
at its centres. This sheave has a move- 
ment equivalent to that of the hoisting 
sheave so there is no slack in the pipe, 
which needs little attention. This air 
pipe leads to a special valve attached to 
the frame of the clam; from which valve 
a connection leads to each end of the 
cylinder. The main or hoisting cable is 
attached to a slide in the centre of the 
frame of the clam, which slide is sur- 
rounded by a coiled spring. When the 
clam settles onto the material the hoist- 
ing cable is relieved of its weight. The 
expansion of the spring sets in operation 
the valve, with the result that the air 
closes the clam. At the height of its 
ascent the valve is turned automatically, 
and the clam discharges and is ready to 
descend for a new load. 


To hold the clam steady and upright 
at any depth, and to effect an economy in 
the consumption of coal, cables are at- 
tached to the extremes of the clam 
frame, led to sheaves on the raised 
structure and over sheaves aft to adjust- 
able weights, so that with soft material 
it is not necessary to lift more than 25 
per cent. of the weight of the clam. 
With a clam making two trips per 
minute for a period of time this counter- 
balancing the weight of the clamshell 
results in a considerable saving in coal 
consumption. These cables take the 
place of poles now in use on non-power 
clamshells. 
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Economy—This is effected: 

1. By the direct up and down move- 
ment of the clamshells, thus gaining the 
advantage of a large part of the 30 per 
cent. of the time of a trip now used by 
the present type clamshell or “ dipper” 
in filling, and the 30 per cent. of trip 
required by a boom to swing and return. 

2. By the certainty of bringing up a 
full load each trip in hard material and 
from any depth; at maximum hoisting 
speed. 


3. By the saving of valuable material 
now lost by ‘“ washing” when coming 
up rapidly, or loss due to jaws of clam 
remaining partly open during ascent. 

4. By the increase in number of trips 
per minute, two being the average and 
four possible. 

5. By combining two or more dredges 
into one, with saving in capital expendi- 
ture and operating expenses; thus dis- 
pensing with the services of one or more 
crews and lessening to that extent the 
possibility of complications with labor. 

Results—A machine of this character 
will do any class of dredging or exca- 
vating by reason of its adaptability. In 
difficult material counterbalancing suffi- 
cient only to hold the clam steady would 
be used, and a high air pressure main- 


tained. Soft material being found 
counterbalancing weights would be 
added and air pressure reduced, with 


resultant economy. 


Hence, such a dredge is general in its 
application, and suitable for hard or soft 
material at any moment; capable of ex- 
cavating at any depth by the addition of 
a line of pipe. 

Bowlders or blasted rocks would be 
caught and held as in a vise; and not 
slip away until the air was reversed. 

For dredging beds of streams for gold 
or precious metals the clam would be 
lowered to engage an inch or a foot of 
the surface and there opened and closed 
to scrape such surface; or it would 
equally well excavate to its full capacity, 
and to bed-rock. Tests show it will cut 
into anything except solid rock, will 
come up 100 per cent. full of sand or 
gravel, and at least 80 per cent. full of 
tough plastic material. There is no limit 
to the depth at which it will work, and 
by it material would be elevated to any 
height so that it could be washed or 
sifted by gravity fall over flumes or 
sluice-boxes. 
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The capacity of a dredge of this 
design equipped with two 3 cubic yard 
clams, and costing complete not to ex- 
ceed forty thousand dollars, would be 
500 cubic yards per hour, and at a cost 
of operation including interest, depre- 
ciation and insurance, of less than two 
hundred dollars for a day of twenty 
hours, 

The novel feature of the construction 
of the Chaquette Company’s land dredge 
(Fig. 3) is the method for expeditiously 
moving it ahead as the work progresses; 
which consumes I5 per cent. of the time 
of operation by present methods; and 
for shifting it over the work. 

This dredge rests upon a frame sup- 
ported by trucks, the wheels or axles of 
which engage and carry with them when 
lifted a section of track about 25 per 
cent. longer than the wheel base. The 
frame also carries on each side two 
pneumatic or hydraulic cylinders, the 
piston-rods of which carry swiveling 
wheels to which are attached short sec- 
tions of track (not shown). 

When the dredge is in the position 
shown in Fig. 3, the short sections of 
track under the four cylinders are prop- 
erly placed on the ground, and by the 
movement of a valve power is applied to 
the upper side of the pistons, causing the 
dredge to rise and lift its main track 
free of the surface. This track is then 
drawn or shoved 6 to 10 feet ahead, 
when the machine is allowed to settle 
thereon, and is in a position to work its 
clamshell forward that distance before 
another shift is made. 

The length of the sections of track 
carried by the wheels attached to the 
cylinder piston-rods determines its re- 
spective lateral movements and enables 
it to travel curves and turn _ itself 
around, 

The pneumatic clamshell applied to 
land excavations as in Fig. 3, works on 
the surface in sight of the operator, and 
by dumping its excavated material into 
a shute beneath its crane, saves a large 
percentage of the time used by the 
crane of the present type steam shovel 
in making its sidewise swing; and thus 
will average more trips and cubic yards 
per hour. 

An application of this clamshell to 
land excavation is shown by the illustra- 
tion, Fig. 3. The land dredge has a 
curved boom high enough to carry 
underneath a chute into which the exca- 
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vated material is dropped. There is no 
necessity for swinging the boom, which 
operation takes about 30 per cent. of the 
time with the usual type of dredge. 

C. E. DAvENPorT. 





The East River Tunnel. 





Two enterprises are now under way, 
both of which aim to improve the trans- 
portation facilities between Manhattan 
Island and the part of the Greater City 
of New York known as Brooklyn. One 
will carry its passengers above the East 
river on a suspension bridge while the 
other passes underneath that stream. 
Excavations for the latter have now 
been made at both sides of the river, 
and the task of digging two parallel tun- 
nels to connect the portions of the city 
in question is going forward in earnest. 

Particular interest is attached to this 
tunnel for two reasons. In its construc- 
tion the most improved machinery and 
methods for subaqueous tunneling have 
been adopted and every possible advan- 
tage taken of the mistakes made in pre- 
vious undertakings of this nature. While 
the Hudson River tunnel was started in 
1874 and is not yet completed, this is the 
first of a series of tunnels recently 
planned which are to radiate from New 
York and improve the present very in- 
adequate transportation facilities of 
America’s greatest city. In the case of 
the others, only preliminary steps have 
yet been taken, but there seems to be 
every reason to believe that no time will 
be lost in their construction, and that 
considerably less than a decade will see 
them all in operation. They are really 
the natural outcome of public demand 
and not parts of any one grand scheme, 
yet the announcement of all these im- 
provements has come within a compara- 
tively short period, and the success of 
the first to begin active operations prom- 
ises to vitally affect all the others. 

The Brooklyn tunnel, as it is fre- 
quently referred to, is really a part of the 
great subway system which is now under 
construction in New York. Officially it 
figures simply as a part of Contract No. 
2 of the subway. Contract No. 2 starts 
from City Hall, on Broadway, and goes 
southward to the Battery, then under 
the East River through two cast-iron 
tubes to Joralemon street, and below 
that thoroughfare to its terminus at the 








Bs aie a aes 


Sa SRDS 











Da hi. sis 


COMPRESSED AIR. 2681 


City Hall in Brooklyn. According to 
agreement, this section must be com- 
pleted in four years, when it will be 
one of the most important links in the 
whole system. Its construction was 
given to the New York Tunnel Company, 
of which Mr. Andrew Onderdonk is the 
president and general manager. The 
construction is in charge of Walton I. 
Aims, chief engineer, and John Kirgan, 
superintendent. An excellent idea of 


be about 4,000 feet long. There will be, 
in fact, two tunnels, each 15% feet in 
diameter, and running parallel to each 
other ten feet apart. As will be seen 
from the diagram, the tunnels’ will 
descend. at an easy grade from either 
end, making the lowest point in the mid- 
dle, where they will be 85 feet below 
water level and 35 feet below the bed of 
the river. At the side of Joralemon 
street, where the shaft has been sunk, the 
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ENTRANCE TO THE SHAFT IN BATTERY PARK. 


Contract No. 2 may be obtained from the 
diagrams on pages 2682 and 2683. One 
shows the plan of the subway and tunnel, 
while the other gives the profile besides 
illustrating the construction and kind of 
material to be encountered. Only the 
tunnel under the East river will be dealt 
with in this article. 

From the shaft in Battery Park to the 
one in Joralemon street, Brooklyn, it will 


tunnels are 60 feet below the street. 
They will gradually approach the surface 
as the tubes near the Brooklyn City 
Hall. 

The conditions met with in the con- 
struction of these tunnels conform 
largely with those which have been en- 
countered in building the Hudson River 
tunnel. From soundings made, it is the 
belief of the city engineers that the head- 
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ings from Battery Park to the middle of 
the river will be entirely through rock. 
Beyond that point it will be necessary 
to run them largely through silt, sand 
and gravel as well as occasional rock. 

Experience has taught that subaqueous 
tunneling of this nature can only be made 
successful as well as economical through 
the use of compressed air for operating 
the air locks, drills and water pumps as 
well as such other machinery as may be 
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the east, drilling and blasting» thetwo 
parallel passages through the rock.’ -As 
long as the headings on the New York 
side continue in rock as at present, the 
shields will not be necessary and the 
men will work in atmospheric pressure. 
The air locks have been placed in posi- 
tion, however, and are held in readiness 
for instant use should a soft seam be 
reached. When the rock ends and the 
excavation continues in softer material, the 











INTERIOR OF COMPRESSOR POWER 


necessary to transport the material ex- 
cavated. The New York Tunnel Com- 
pany has, therefore, installed a complete 
compressed air plant and is using that 
means of power transmission for every 
detail of the undertakings. 

Operations on the New York side were 
started in February, 1903, when a shaft 
was sunk in Battery Park to a depth of 48 
feet. Then the headings were started to 





HOUSE AT BATTERY PARK. 


shields will be placed in position and the 
work continued on the same lines as are 
now in operation in the headings which 
start on the Brooklyn side. 

The shell of the tunnels, which is noth- 
ing more than a long cast-iron cylinder 
made of plates 1% inches thick, is com- 
pleted as fast as the excavation is made. 
It consists of a series of rings, each of 
which in turn is made up of segments 22 
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inches wide and 6 feet long and locked 
together at the top with a smaller key 
plate. All of the plates are flanged and 
bolted on the side. Inch and a quarter 
holes are left in the segments, and 
through these “ grout” is forced to fil the 
spaces between the tube and the sides of 
the excavation. 

It is probable that the entrance to the 
shaft in the Battery Park, with its ac- 
companying little group of buildings, 


2687 


other artists appeared, and hence the 
centre of the amusement circles of those 
early days. Eventually, as headquarters 
of the Emigration Department, its in- 
coming crowds of foreigners made it a 
place strongly impressed on the memory 
of those who saw it as their first glimpse 
of the New World. Now, as a breathing 
spot at the point of this long drawn out 
city, it continues to hold the interest 
and affection of many. Strange build- 


- 





ROCK DRILL IN THE HEADING UNDER EAST RIVER. 


surrounded by a high board fence, has 
attracted the most attention from the 
public at large. Battery Park, from the 
early days of Manhattan when it was the 
parade ground for the fashionable folk 
of the old Dutch town, has always had a 
special interest for every native New 
Yorker. Then Castle Garden was the 
original opera house, the place where 
the once famous Jenny Lind and many 


ings, an excavation and a trestlework 
crossing the park from the shaft to the 
water's edge have naturally caused more 
comment than would such an enterprise 
in any other part of the city. 

This trestle already mentioned is 400 
feet long and serves as a means for dis- 
posing of the rock and other material 
removed from the heading. Small cars 
holding about one cubic yard are moved 
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from the end of the heading to the open- 
ing of the shaft by cable. The pneumatic 
hoist quickly lands them on the trestle 
on which, with the aid of another cable, 
they are carried on to the water’s edge, 
where scows are ready to receive their 
loads. This material is being used for 
building a wall on Governor’s Island and 
filling in behind it. 

For the work of excavation 14 Inger- 
soll-Sergeant rock drills are being used 
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operate the hydraulic jacks for moving 
the shields when they are ready. The 
second 6-inch pipe line carries air from 
15 to 25 pounds pressure for. maintaining 
the pressure inside the air lock. 

The Brooklyn end of the tunnel is 
equipped in much the same fashion. 


There are two shafts sunk in Joralemon 
street from which run four headings, two 
material en- 
shields, 


in either direction. 
countered is soft 


The 


and the each 











ENTRANCE “ 


in the two headings, which start in Bat- 
tery Park. From the compressor plant, 
which stands close to the top of the shaft, 
there are two 6-inch pipe lines which 
carry the air into the tunnel. From one, 
in which the air is compressed to 100 
pounds per square inch, it is distributed 
through branch lines one, two and three 
inches in diameter, to the drills, the 
pumps which keep the tunnel free from 
water, and the other pumps which are to 


rO THE SHAFT IN JORALEMON STREET, BROOKLYN. 


moved by hydraulic jacks, 14 in num- 
ber, are used for extending these head- 
ings. As in the other case, air is sup- 
plied to two 6-inch pipe lines, one for 
high pressure and the other for low 
pressure, and distributed to the various 
drills and pumps by branches of lesser 
diameter. 

At the Brooklyn end the small cars for 
carting away the debris from the head- 
ings are substituted by buckets of about 
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the. same capacity which are placed on 
flat cars for transportation in the head- 
ings.. These buckets are hoisted out of 
the shaft and the contents emptied into 
carts which carry away the material for 
filling purposes. 


The handling of the cast-iron seg- 
ments was quite a problem, but an 
erector has been found which will put 


them in place and will hold them there 
while they are being bolted. This is op- 








COMPRESSED AIR. 


to carry the air pipes five blocks under 
ground to the head of the shaft. 

The New York plant includes two com 
pressors, both built by the Ingersoll-Ser- 
geant Drill Company. One is a “ Straight 
Line’”’ compressor with 24-inch steam 
cylinder, 24%-inch air cylinder and 30- 
inch stroke. It has a capacity of 1,22. 
cubic feet of free air per minute. The 
other is a Corliss compound compressor 
with steam cylinders 22 inches and 49 


EXCAVATING IN THE HEADING ON THE NEW YORK SIDE, 


erated by an Ingersoll-Sergeant three- 
cylinder engine which receives its air 
supply from the main pipe line. 


Two large compressor plants have 
been established in connection with 
building of the tunnel. One is located 


in Battery Park, close to the entrance of 
the shaft, and the other in Brooklyn, at 
the corner of Joralemon and Furman 
streets. In the latter case it is necessary 


inches in diameter, air cylinders 36% 
inches and 22! inches in diameter, and 
stroke 48 inches. The capacity of this 
compressor is 3,850 cubic feet of free air 
per minute. Steam for these compres- 
sors is supplied by two Hogan water 
tube boilers of 350 and 250 horse-power, 
respectively. 

At the Brooklyn power-house there are 
three compressors which are also manu- 
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factured by the Ingersoll-Sergeant Drill 
Co. There are two “Straight Line” 
compressors similar to the one located in 
Battery Park. ‘There is also a Corliss 
compound compressor with compound 
steam cylinders 24 inches and 44 inches 
in diameter, duplex air cylinders 24% 
inches in diameter and 48-inch stroke. 
The capacity of this machine is 3,208 cubic 
feet of free air per minute. Steam is sup- 
plied by five Ames horizontal tubular 
boilers of 100 horse-power each. All of 
these compressors are suitable for either 
high or low pressure and can be used in- 
terchangeably for supplying air for the air 
lock and for power. 

Remarkably rapid progress has been 
made since ground was first broken. 
While the present progress at the New 
York end on the tunnels has averaged 
3 feet per day, this will be considerably 
increased as the work progresses. From 
the Brooklyn side the shields are be- 
ing advanced at the rate of 8 feet per 
day. The contractors are confident that 
they will have no trouble in completing 
the tunnel in the required time. Modern 
methods have been adopted in every 
case and the undertaking, which a few 
years ago would have been regarded as 
very hazardous, has so far been entirely 
free from accident. 

The illustrations which accompany this 
article give an idea of the work which is 
being done and show the surroundings 
at both shafts-as well as the compressed 
air power plant on both sides of the 
river. 





Coal Cutting by Machinery.” 





I have read the paper on “ Coal Cut- 
ting by Machinery” by Mr. Owen 
Hughes, as read before the Manchester 
Geological Society of Great Britain, 
with much interest and satisfaction. It 
is one of the proofs that our cousins 
over the sea are interested in this sub- 
ject, which is one of national importance 
and interest, and one which is destined 
to play an important part in the inter- 
national affairs. 

A few years ago Mr. Emerson Bain- 
bridge, of Sheffield, visited America and 
the World’s Fair at Chicago. He was 
entertained in New York, Chicago and 


_ *The paper by Mr. Owen Hughes on the same sub- 
ject, which is referred to in the text, was published 
in the November (1903) number of **CoMPRESSED AIR.” 
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Pittsburg. In an interview with the cor- 
respondent of the Sheffield Daily Tele- 
graph on his return to England, he vir- 
tually stated that the Americans lead the 
world in the production and use of the 
latest improved machinery for mining 
methods and the cheap production of 
coal. Mr. Bainbridge made the speak- 
ing statement that if Great Britain did 
not wake up to the situation America 
would be mining coal and shipping it to 
Europe and dropping it in the English 
door yards more cheaply than British 
coal could be mined. That condition 
has been creeping upon England for a 
number of years, because the coal 
masters of that country have been bound, 
as it were, in the toils of organized 
labor in a most alarming degree, whose 
purpose it is to defeat the very object 
of modern invention and thus throw the 
country out of the competitive field. 
Mr. Hughes’ paper is full of interest, 


and, in my opinion, opens a wide field for 
discussion. The paper is ample evidence 
that the mining fraternity in England is 
not slumbering, but has awakened to the 
true situation, which was, indeed, even 
as Mr. Bainbridge had described. It 
would seem by Mr. Hughes’ paper that 
the machine mining has indeed become 
a factor in England in spite of the posi- 
tion taken by organized labor in oppo- 
sition to its introduction. Personally I 
am at a loss to know why men do not 
take hold of the machines more readily, 
as it is clearly indicated in Mr. Hughes’ 
tables that the earning capacity of the 
men is materially increased by reason 
of the machine. In Mr. Hughes’ first 
test we see that his No. 4 machine, op- 
erated by three men, produced under 
ordinary condition in a 4 foot 4 inch 
bed of coal 102 tons in four hours’ time, 
which, at the rate of 4% pence, or 9 cents, 
per ton for undercutting would amount 
to 36 shillings, or $8.64, which amount, if 
divided amongst three machine men, 
would average for each, 12 shillings, or 
$2.88 for four hours’ labor. It would ap- 
pear, therefore, that if, as Mr. Hughes 
has said, the working conditions were 
ordinary, the machine men and_ their 
helpers are receiving a very high rate of 
pay for undercutting coal with the ma- 
chine. 


I can readily understand why the 
collier or coal loader is paid the ap- 
parently high price of 1 shilling 11% 
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pence, or 46 cents per ton, for his par- 
ticular part of the work, because he has 
a very high percentage of labor to per- 
form in addition to the actual loading 
of the coal into the tub. Such work as 
getting and fixing in position the props 
and cross bars for the protection of the 
workmen along the coal face, building 
pack heaps by the gateways, delivering 
the loaded cars at a distance of 200 
yards from the coal face to the heading 
or haulage road, etc. All of this extra 
work takes timeand must certainly be paid 
for, but in the case of the machine man, 
where there is a straight face of coal 
uninterrupted by breaks or irregulari- 
ties, having been previously prepared by 
the collier, with no obstacles or hin- 
drances to interfere with the constant 
operation of the machine driving along 
at a rate of 1834 yards per hour, I fail 
to see why they should be paid 4% pence, 
or 9 cents per ton for this work. The 
coal owner has gone to great expense 
to prepare and furnish this facility for 
a high tonnage. and should certainly get 
the benefit of it. The liberal spirit that 
has been exercised toward the miners 
both at home and abroad has often 
militated severely against the introduc- 
tion of modern machinery. We are not 
exempt, however, from this same broad 
sense of generosity toward the miner in 
America, for we see by running over the 
statistics for 1901, we mined in one 
single State more than 7,000,000 tons of 
coal by machines on a 3% pence, or 7 
cents differential, out of which had to 
come the cost of operation which gen- 
erally embraces 


Engineers, Fuel, 
Firemen, Interest, 
Blacksmith, Deterioration, 
Pipe-fitters, Lax, 


Machine boss, Insurance. 

Where there is a good substantial 
daily output, the average cost per ton 
for the above expenses will come with- 
in the range of I pence, or 2 cents, per 
ton, which leaves a margin of 2% pence, 
or 5 cents per ton in favor of machines. 
Even this would appear to represent 
fair interest on the invesment, and on 
this basis there were 465 machines use:l 
in Illinois alone in 1901, and produced 
on an average of 70 tons per machine 
per shift for the entire year of 250 work- 
ing days. 


But, as Mr. Hughes has remarked, a 
reduction in the getting price is not the 
only advantage to be considered in ma- 
chine mining. The introduction of ma- 
chines is virtually the equivalent of an 
increased production without increasing 
the number of employes. This is im- 
portant whether the output be great or 
small. The increased percentage of 
sound, lump coal is enough within itself 
to justify the use of machines, especial- 
ly where coal is being mined for the do- 
mestic market; and there is a marked 
difference in the increased percentage of 
the total coal won by a machine, es- 
pecially where the “room and _ pillar” 
system is used, as by the more rapid ad- 
vancement the roof is held intact un- 
til all of the coal is mined out, whereas 
by the slow advancement of the hand 
pick often a large percentage of coal 
is irretrievably lost. 

I am somewhat surprised to note the 
small amount of work Mr. Hughes has 
been able to get out of the Ingersoll 
percussive machine. In this country if 
a machine man cannot undercut as much 
as six or seven 12 feet headings to a 
depth of 4 to 4% feet in a single shift of 
eight working hours, we should con- 
sider it sufficient reason for dismissal. 
However, I am aware that it is difficult 
to get the standard of the British work- 
men up to that of the skilled American 
labor. 

Another interesting feature of Mr. 
Hughes’ paper is that part which speaks 
of the percentage of lump coal coming 
from the various machines. I am _ not 
prepared to agree with him that the 
Champion percussive and also the Dia- 
mond disc machine will yield a greater 
percentage of lump coal in the same kind 
of work and under similar conditions 
than will the Ingersoll, considering con- 
ditions generally and not locally and 
aside from driving headings. It must 
be understood that the average height 
of the Ingersoll under cut, if made by 
skilled labor will probably not exceed 
6 inches as against 3 inches to 4 inches 
with the Champion or the Diamond 
machine. The Ingersoll, being mounted 


on wheels and hence free to swing and 
easily directed in the hands of the skilled 
operator, will make at least 50 per cent. 
of the cuttings, large enough to pass 
over a 1% inch mesh, so that there is 
still 3 inches to compare with the 3 
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inch undercut of the Champion. The 
latter machine has a rotating piston; 
and the X drill bit, which rotates with 
the piston, cuts this 3-inch curfe of coal 
up (if it cuts in the coal) into such fine 
powder that it is totally spoiled for 
market purposes, while that cut by the 
two-pointed pick of the Ingersoll is 
much larger and worth much more as a 
steam fuel. Again, a cut that is only 3 
inches high on the face of the coal is 
not sufficiently high to allow the coal to 
drop and roll out freely and hence must 
necessarily receive a larger charge oi 
powder to blow it out. This has a tend- 
ency to fracture and shatter the coal and 
reduce it to slack. 

The excessive use of explosives 
usually leaves a deposit of dust and soot, 
and often shows signs of powder burn- 
ing. Mr. Hughes does not give any 
figures as to the relative percentage 
coming from thes Champion and _ the 
Ingersoll, and my opinion is that a scien- 
tific test, made by skilled operators, 
would show a decided difference in favor 
of the two-pointed pick. Mr. Hughes 
may have some local conditions which 
would bear him out in his view in so far 
as it relates to his own particular mine, 
but generally it will not hold good. It has 
been well sifted and worked out in this 
country, where there are hundred and 
even thousands of machines in use, and 
it is well recognized by the very best 
authority in this country that there is a 
substantial difference in favor of the 
V-shaped cut made by the two-pointed 
pick. I will admit that where there is 
a parting at the top of the coal bed 
which frees the coal and lets it drop 
after having been under cut, without the 
use of explosives, the difference, as de- 
scribed above, would hardly exist and 
the two machines would probably be 
equal, except that in one case the coal 
would drop to a distance of 12 inches 
and roll forward, while in the other case 
it would drop but 3 inches and must be 
picked out with the hand pick, which 
again has a tendency to reduce it to 
small coal.~ This condition could, of 
course, be changed by the process of 
shearing or nicking. 

We use a great many chain machines 
in this country, whose cut is practically 
the same as the cut made with the disc 
machine, and referring again to the 
State of Illinois, it is generally conceded 
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in that State that there is a difference 
of 10 to 15 per cent. of lump coal in 
favor of the pick type of machine. 

As regards the comparative capacity 
of the Ingersoll and the Champion (Mr. 
Hughes claims that there is no differ- 
ence) it is quite common to see records 
of 700 square feet to 1,000 square feet 
of under cutting per shift with the Inger- 
soll machine in the hands of a skilled 
operator. The Champion, as I remem- 
ber it, is an English-made machine, 
made over the patterns of the Eisbeis, 
which is a machine built in Duisburg, 


Germany. I have seen this machine, 
and in fact have operated it in this 
country, in South Wales and also in 


Germany. While, as Mr. Hughes said, 
it is easily operated after once being set 
up, yet it takes considerable work to set 
it up and tear it down again. I was not 
impressed favorably with the machine as 
an American investment, because of its 
limited capacity. In Germany, where 
they are operating on heavy pitches, it 
has proved of great advantage and a 
blessing to the coal owner and the men. 
On the heavy pitches the average of the 
Champion was estimated to me at about 
15 square feet per hour. The greatest 
incentive in using it was that it cut out 
a dirty band 3 inches to 4 inches thick 
and located about 3 feet above the floor 
of the mine. It is certainly used to ex- 
cellent advantage in all of the steep 
mines, and large numbers of them are 
used both for driving headings and for 
stoping purposes. The principal ad- 
vantage in this machine, as a heading 
driver, is that it shears or nicks the 
sides of the headings and thus does away 
with blasting largely, and materially in- 
creases the percentage of round coal in 
this class of work. Its slow speed, how- 
ever, would bar it from use in this 
country. 


Mr. Hughes has recognized one mat- 
ter which, though seemingly trivial, is of 
vital importance to mining machines, and 
that is, the mine officials and the heads of 
departments should be familiar with the 
details of machines, its application, 
limitations and operation. This is in- 
deed very important. I think there is no 
question but that many of the failures 
can be traced to the lack of knowledge 
of details, not only of the machine, but 
of machine work generally, small mat- 
ters which appear most insignificant, 
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but combined go to make up formidable 
hindrances. 


Mr. Hughes’ experience with flanged 
pipe, which he recommends in prefer- 
ence to the screwed pipe, is rather con- 
tradictory to the experience which we have 
had in this country. The latter has been 
much more popular, and indeed much 
more satisfactory ,than flange pipe. It 
is generally considered that the screwed 
pipe can be put together more quickly, 
and when once laid and in position it is 
not liable to be broken or to form 
leakages. 


There is one matter which deserves 
attention while discussing Mr. Hughes’ 
paper. The question, which has proved 
very embarrassing and has_ brought 
forth much discussion all over the 
country, is of obtaining a full supply of 
labor at all times to blast and load the 
coal after the chain type of machine. It 
is a fact indisputable that we have imore 
difficulty in this country in getting men 
to work after the chain machine, because 
of the narrow slot like cut made by the 
machine, because of a 4-inch bench of 
coal left on the bottom, and because of 
other disadvantages, which bring upon 
the coal loader a very large percentage 
of extra work, for which, it is claimed, 
he is not fully remunerated. The dif- 
ferential between the machine and hand 
work being virtually the same after both 
types of machines, it follows then that 
the colliers or coal loaders invariably 
flock to the mines where the pick ma- 
chines are in use. This is a significant 
fact in this country, and cannot be got- 
ten over well so long as the differential 
of the two types of machine remain 
equal. It appears that the only way out 
of the situation is to increase the pay of 
the men working after the chain ma- 
chine, Several of the States have already 
recognized this, and have established a 
fair differential for loading in favor of 
the pick machine. In the case of one of the 
largest coal producing companies in the 
west having large numbers of chain ma- 
chines of various makes, I am informed 
by some of the officials of that company 
that not one single machine is in opera- 
tion, owing to the facts as stated above. 

It is claimed by some of the advocates of 
electric mining machinery that the first 
cost of installing electric machines is 
less than compressed air, but it has been 


demonstrated in a multiplicity of in- 
stances that when considering plants of 
like capacity there is virtually no dif- 
ference in the first cost. It is true, as 
Mr. Hughes has remarked, that care 
should be taken in installing a com- 
pressed air plant to the end that pipes of 
sufficient area should be installed so that 
the frictional losses should be amply 
taken care of, and in which case the 
compressed air plant will take care of 
its full complement of machines for al- 
most any desirable distance. 

I note Mr. Hughes’ comment on the 
manner in which he disposed of accumu- 
lated water in the pipe line. This is a 
very effectual method, and in fact the 
one means by which the water can be 
readily disposed of. In this country we 
furnish interior receivers to be located 
in close proximity to the workings and 
between the working’ and the pit-mouth 
so that any accumulating water is de- 
posited and trapped therein and never 
reaches the machine. 

I can readily understand why Mr. 
Hughes suggests sending a machine to 
the surface to be overhauled when it is 
out of order, as the more complicated 
construction, such as we find in the chain 
and disc machines, naturally necessitates 
bringing them to the surface and light, 
where the various delicate parts can be 
more accessible and more accurately 
fitted, but with the pick type of machine 
we consider it quite different in this 
country, and never think of sending it 
to the surface. It usually goes into 
service and remains continuously at the 
coal face year in and year out, without 
the necessitv of bringing it to the sur- 
face. 

This is one of the peculiarities of the 
pick machine, and it is also one of the 
reasons why it will, in the long run, 
produce cheaper coal than the chain ma- 
chine. 

I am glad to read Mr. Hughes’ paper 
on this subject, and it is to be hoped that 
it will bring out further discussion, as 
in this way only we may hope eventually, 
by getting the experience of our friends 
and neighbors, to make our system and 
methods more perfect and complete. 


L. J. Darr. 
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Chicago & Northwestern Railway Air 
Compressor Plant. 





In 1893 the Union Switch & Signal 
Company, of Pittsburg, installed for the 
Chicago & Northwestern Railway an 
electro-pneumatic switch and signal sys- 
tem to control the movements of trains 
in the terminal station and yards at 
Wells and Kinzie streets, Chicago. The 
system to-day is much more extensive 
than in 1893, additions at various periods 
being made necessary by the constantly 
increasing number of train movements, 
due to increased business. 

When this system was installed it in- 
cluded among the various appliances 
three Ingersoll-Sergeant 14-inch and 
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12-inch stroke. Each compressor is 
driven by an 80 h. p. compound wound 
220 volt direct current motor of the Gen- 
eral Electric type; the motor being 
mounted on a sub-base bolted rigidly to 
the compressor sub-base and connected 
to the compressor by means of a large 
cut gear and rawhide pinion. 

The motor speed is 480 revolutions per 
minute and the compressor speed is 135 
revolutions per minute; thus giving each 
compressor a capacity of 470 cubic feet 
of free air per minute, which is com- 
pressed to 100 pounds pressure. 

The motors are controlled by two 
starting and automatic releasing rheo- 
stats, the arrangements being such that 
the compressors can be run at six differ- 








AIR COMPRESSORS AT CHICAGO AND NORTHWESTERN RAILWAY STATION. 


144%4-inch by 18-inch Class “A” air com- 
pressors, each having a capacity of 365 
cubic feet of free air per minute. These 
compressors were removed from the 
power station, at Wells and Kinzie 
streets, in June, 1901, and were located 
farther out in the yards. At the same 
time two direct connected electric mo- 
tor driven Class “J” Ingersoll-Sergeant 
compressors were installed at Wells and 
Kinzie streets. 

The compressors are of the duplex 
compound type, having low pressure air 
cylinders 18% inches in diameter, with a 
12-inch stroke, and high pressure air 
cylinders 12% inches in diameter, with 


ent speeds determined, of course, by the 
amount of resistance inserted in the mo- 
tor circuit. Each motor is protected by 
circuit breakers which “ blow out ” when 
the ampereage becomes too great for 
any cause. 

The air inlet of each compressor is 
equipped with an automatic choking con- 
troller, which allows only enough air to 
be drawn into the compressor to satisfy 
the demand. As its operation is grad- 
ual the load is thrown on and off the 
motor gently, thereby eliminating any 
violent fluctuation in the motor loading. 
When there is no demand for air there 
is none compressed and the motor is 
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operated at the same speed, but under 
none but friction load. 

The service is very exacting, and as 
the demand for air has increased rapidly, 
both compressors have been run almost 
continuously for 24 hours per day during 
the past year. After the air is com- 
pressed it is led to the aftercooler in or- 
der that any condensing moisture may 
be deposited. This aftercooler is rather 
unique and quite inexpensive. It con- 
sists of a series of panels, each panel 
having two large horizontal pipes into 
which are threaded a number of small 
pipes. The large pipes are capped at 
suitable places, so that the air must pass 
through the entire system. Connected 
to the large horizontal pipes are small 
receivers into which the moisture drains 
and can “ blow off” at suitable times by 
opening small valves. From this after- 
cooler the air is led to various openings, 
where it is used. 

The air is distributed by means of a 
3-inch pipe line, which extends four and 
a half miles north to Gross Park and 
three and a half miles west to California 
avenue. In addition to the switches and 
signals, this pipe line supplies air to the 
passenger yards at Erie street and Ash- 
land avenue. The loss of pressure due 
to transmission is about 15 pounds at 
Gross Park, the farthermost point. At 
various places in the pipe line drains are 
provided, so arranged that any moisture 
can be “ blown out” at intervals. 

At the California avenue freight yards 
are two 14-inch and 14%4-inch by 18-inch 
Class “A” Ingersoll-Sergeant compres- 
sors. These serve to aid those located 
at Wells street station. 

Primarily, as stated above, the com- 
pressed air was used for the switch and 
signal system, but now is also used for 
pumping water, blowing our locomotive 
flues, cleaning cars, cushion and rugs, 
jacking up cars in yards and operating 
small engines connected to dynamos 
which furnish current to large storage 
batteries. 

At the Wells street nower-house an air 
lift system provides 70 gallons of water 
per minute from a deep well and de- 
livers it directly to the reservoir, ele- 
vated about 25 feet above the boiler- 
room. 

At various points between Gross Park 
and California avenue are located signal 
towers, all of which contain storage bat- 
teries to furnish current for the switch 
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and signal system. At some of these 
towers there is no direct electric current 
available for charging the batteries. 

Current is made available, however, by 
having small Westinghouse generators 
direct connected to Case engines which 
are driven by compressed air. The en- 
gines are about 3 h. p. capacity and are 
located at Wells, Ada and peumeson 
streets and Ashland and Grand avenues 

The severe demands made on the air 
compressors at present are due, in part, 
to the many valuable uses which has 
been found for the air, and serves to 
demonstrate what a useful power agent 
it is to have available. 

We wish to thank Mr. A. J. Farrelly, 
of the Chicago & Northwestern Railway, 
for the information contained in this 
description. 





Martin Metallic Flexible Joints. 


There are a great variety of uses for 
metallic flexible joints in the place of 
rubber hose for steam, oil, air and water, 





FIGURE I. 


and we illustrate in this article two 
Martin metallic flexible joints which, it 
is claimed, give a perfectly tight flexible 
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connection in any place where movement 
and vibration are occurring between con- 
necting parts. 

It will be noted in figure 1, which is 
called a pressure joint, that the tightness 
does not depend on a ground joint or 
abrasive wearing parts, but the ball 
rides in a seat of hard moulded non- 
metallic gaskets, which are interchange- 
able and self lubricating. The wear is 
all taken by the front gasket, as the ball 
is forced against this gasket when the 
pressure is on. When the front gasket 
is fully worn out and begins to leak, it 
can be interchanged with the rear gas- 
ket, 





FIGURE 2. 


These joints are made of the hardest 
bronze metal and as they do not depend 
on a ground seat to make them tight, 
the trouble and expense of regrinding 
the ball and its seat is eliminated. It 
is said there is no wear whatever on the 
joints, so that they are good for many 
years of usefulness. 

The joint, shown on figure 2, is called 
the Martin liquid joint, and is used for 
oil, water and other liquids. It will be 
noticed that the two gaskets are kept in 
contact with the ball by means of a 
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spring which does not come in contact 
with the liquids passing through it. 

It is surprising the large number of 
uses to which these joints are put, and 
the wide range of movement three or 
four of either of these joints in connec- 
tion with suitable length of iron pipe 
will accommodate. They are in general 
use for steam heat connection between 
locomotives and tenders, Lidgerwood un- 
loaders, steam shovels, air lines in 
quarries, mines and all railroad shop 
and yard uses, also for high pressure 
work and hydraulic uses. 

All sizes of these joints are manufac- 
tured by the Holland Company, 77 Jack- 
son Blvd., Chicago, 12 Fremont street, 
San Francisco, Cal., or 26 Cortlandt 
street, New York. 





Sanitary House Cleaning.* 


Several years ago the idea of using 
what might be called an air blast in 
cleaning fabrics suggested itself to a 
number of the railroad companies in this 
country, and since that time the seats 
and curtains, as well as the ceilings and 
walls of passenger coaches, in several 
systems have been freed from dust by 
the application of air through hose. The 
air has been compressed to various 
densities, the usual plan being to con- 
nect the tubing with apparatus attached 
to a yard locomotive, thus providing a 
portable compressor which could be 
placed wherever convenient. The jet 
from the hose pipe was directed against 
the surface to be cleaned. The plan was 
considered by no means perfect, as no 
means was provided for collecting the 
dirt, but most of the railroad companies 
which have employed it have preferred 
it to the broom method. 

The idea, however, has originated a 
more elaborate system which has been 
tried in several cities with much success. 
The apparatus is constructed in a variety 
of forms, so that every kind of an ob- 
ject covered with fabric can be freed 
from the dirt which may settle into the 
covering. Even billiard tables, heavy 
carpets, and rugs are renovated, as well 
as upholstery, pillows, and bolsters. The 
air is supplied by compressors operated 





~* By Day Allen Willey in the Scientific American of 
October 24. Illustrations reproduced through the 
courtesy of the Scientific American. 
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either by steam engine or electric motor, 
the latter usually being preferable. The 
compressors are constructed in various 
sizes, according to the service to be per- 
formed, ranging from 50 cubic feet of 
free air per minute upward. As they are 
intended for installation in hotels, apart- 
ment houses and other large buildings 
where the facilties for repairs are not at 
hand, they are especially designed for 
durability and the working parts are in- 
closed to exclude all dust and grit, while 
the lubrication is automatic. This is one 
of the interesting features of the com- 


crank chamber are connected in such a 
way that the gear as well as the pinion 
are operated in a bath of oil, which oil 
is also supplied automatically to the 
bearings at the pinion end of the motor. 
The gear and pinion are of the helical 
herring-bone type, thereby reducing the 
noise of operation. 

If the compressor is operated by 
electricity the motor is usually direct- 
connected, taking the current from 
an isolated plant, or the generating 
set, which may be installed in the build- 
ing. The motor is of the series-wound 








A PORTABLE ELECTRICALLY-DRIVEN SUCTION PUMP FOR HOUSE CLEANING USED IN ENGLAND. 


pressor, as no sight-feed lubricator is 
required. The piston rod passes through 
a specially constructed metallic packing 
box, which is self-adjusting. It 1s pro- 
vided with an improved form of packing 
rings, which are carefully fitted in place, 
both in the piston and against the sur- 
face of the cylinder, so as to form a 
perfect sliding joint. The extended end 
of the crank shaft is provided with a 
gear which meshes with a pinion ar- 
ranged on the armature shaft immedi- 
ately above. The gear chamber and the 


type, with formed coils of the latest 
pattern, and so constructed that the com- 
pressor can be started without using re- 
sistance on the motor circuit, closing the 
circuit in the same manner as with a 
knife-switch. This avoids considerable 
wear and tear. 

As already stated, some of the com- 
pressor plants used for supplying air for 
cleaning large buildings are stationary. 
They are generally located in the base- 
ment, for convenience. 

From the air reservoir extend stand- 
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pipes, as they might be termed, to each 
floor of the building. Usually they are 
laid along on the inside of the elevator 
well or air shaft. At each floor a valve 
is inserted in the pipe connected with a 
nozzle to which a hose length can be 
fastened like an ordinary waiter pipe. 
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or tapestry cleaning, and the operation 
can be performed as often as desired. 
As is well known, hotel rooms are great 
collectors of dust, since the doors and 
windows are opened so frequently and 
the various apartments are in such con- 
tinual use. In a well-managed hotel the 





CLEANING THE CHALK FROM A POOL TABLE WITH THE HAND MACHINE, 


To supply air to the various floors it is, 
of course, only necessary to start the 
compressor and aliow the air to escape 
through the various valves into the hose 
lines. These are fastened to the ap- 
paratus to be used for floor, furniture, 


floor coverings of the halls, dining room 
and parlors are usually swept or “run 
over” with the carpet cleaner at least 
once a day, while the bedrooms are 
cleaned several times a week, depending 


upon the extent to which they are used. 
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Consequently the compressor plant is 
apt to be almost in daily use in a build- 
ing of this kind. 

For the cleaning of smaller buildings, 
such as dwellings and offices where the 
installation of a plant would be too ex- 
pensive, a portable system is employed 
A compressor of suitable size, opera‘ed 
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formed as often as desired without re- 
moving the iurniture or even taking up 
the carpets if it is not desirable. It is 
interesting to note that the automobile 
has been brought into use in this service, 
the motor which operates the air plant 
being also used to propel the machin» 
when under way. Such is the capacity 


CLEANING UPHOLSTERY WITH THE HAND MACHINE. 


by a gasoline engine, is mounted upon 
a truck especially built for the purpose 
and hauled from house to house. Hose 
lines are attached to the air reservoir 
and extended into the building as pipe 
is laid in extinguishing fires, and in this 
way the house cleaning can be per- 


of a portable plant that three men can 
clean every portion of an ordinary ten- 
room house in a day of ten hours. 

The types of apparatus for applying 
the air to the material vary, of course, 
according to the work to be performed. 
In the Nation-Christensen system, which 
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has been installed in a number of large 
hotels and buildings, the carpet reno- 
vators are of various sizes, ranging from 
12 to 36 inches in width. They consist 


of a steel framework which lies flat on 
This is termed 


the surface of the fabric. 





TESTING A RENOVATOR BY REMOVING FLOUR FROM A CARPET. 
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pressures, according to the thickness of 
the latter and the amount of dirt which 
has accumulated. The usual pressure 
varies from 60 to 70 pounds to the 
square inch. This is sufficient to blow 
the dirt out of and from under the cov- 


THE DARK STRIPS SHOW THE 


PORTIONS WHICH HAVE BEEN CLEANED BY THE MACHINE. 


a hood, and contains an expanded nozzle 
connecting with the hose. In the bot- 
tom of the hood is a slot about 1I-Ivo 
inch in width, through which the air 
passes in what might be termed a sheet. 
It is forced into‘the fabric at various 


ering. It passes upward through two 
other slots into the hood, as it cannot 
escape outside of the machine on ac- 
count of the weight on the surface. It 
is prevented from escaping into the air 
by a cloth bag which collects it but is 
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loose enough to allow the air to pass 
through. The dirt settles into a pan 
especially designed to collect it. When 
filled, this can be readily removed by 
taking off the bag and emptied. To the 
renovator is attached a handle for mov 
ing it over the floor. The handle also 


REMOVING 


acts as a conduit for the compressed air, 
the supply of which is regulated by an 
ordinary valve. The apparatus is usually 
pushed over the carpet and does its 
work so thoroughly that it will remove 
any kind of substance which can be 


DUST FROM 


COMPRESSED AIR. 


driven out by air pressure. In several 
instances flour was thrown upon a rug 
and trod in with the feet. When the 


renovator was applied it apparently col- 
lected every particle of the flour, none 
escaping into the air. 

lambrequins 


In treating and other 





CURTAINS. 


kinds of upholstery the hose is con- 
nected with a jointed steel tube long 
enough to extend to the upper portion 
of the apartment. The ordinary air blast 
is directed against the draperies and the 
dirt allowed to settle upon the floor and 
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furniture. Obviously the draperies and 
upper portions of an apartment are the 
first cleaned, then the furniture and floor 
covering. For removing the dust from 
upholstered chairs, sofas, and other 
kinds of furniture, what might be called 
a hand renovator is employed. It is con- 
structed on the same principle as the 
larger type with the slots for applying 
the air pressure and collecting the dust, 
and is pushed over the surface by hand. 
If the chair, for example, is stuffed with 
cotton or some other material, more 
power is employed to force the air 
through this material as well. As already 
stated, even billard table coverings are 
thoroughly cleaned of the chalk and dirt 
in the same way. In freeing such articles 
as pillows and mattresses a simple pneu- 
matic needle is used, the air being in- 
jected with sufficient force to circulate 
among the feathers, straw or other 
stuffing and expel the dust which may 
have collected. 

In England a vacuum-cleaner is used 
which depends upon a somewhat differ- 
ent principle. This apparatus consists 
essentially of a bronze suction pump 
driven by an electric motor. The suction 
pipe is connected by flexible tubing with 
a metal cone, which is provided with 
short rubber tubes disposed very much 
as are the bristles of a brush. Between 
this air brush and the pump is a her- 
metically sealed box, which acts as a 
condenser of the dust gathered up. The 
air which is drawn in is discharged 
against a baffle plate so that the larger 
particles of dust are precipitated. The 
remaining portions are filtered by pass- 
ing through filtering material, the clean 
air being then discharged into the 
atmosphere. The dust collected in the 
box can be removed by opening a valve 
in the bottom of the box. The apparatus 
which we have described is used in many 
English hotels and also on the steam- 
ships of the Cunard Line, 





Electro-Pneumatic Signals in England. 


In connection with the new station 
which is approaching completion at 
Bolton, the Lancashire and Yorkshire 
Railway Company has introduced an 
installation of power-signalling, and the 
new system was brought into use 
recently. The system employed is that 
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known as the ‘“ Westinghouse electro- 
pneumatic,” which, as its name implies, 
depends for its action upon a combina- 
tion of air and electricity. The points 
and signals, instead of being operated 
by means of rods and wires, as in the 
ordinary system, necessitating consider- 
able manual power, are operated by air- 
motors, one of which is connected to 
each pair of points and each signal. The 
motors are driven by compressed air at 
a pressure of about 70 pounds per square 
inch, and are placed in all cases as close 
as possible to the points or signals 
which they operate. Each cylinder is 
provided with valves to control the inlets 
from the air main, and these valves are 
opened and closed by means of electro- 
magnets actuated by electric currents 
from the signal-box. Thus the power is 
applied directly at the point at which its 
services are required, and is subject to 
the central control of the signalmen. 
This control is exercised by means of a 
frame of miniature levers, similar in 
appearance to the levers in an ordinary 
interlocking frame, and made simply to 
open or close electrical switches, and 
thus to control the electrical circuits in 
connection with the air-valves of the 
cylinders. Any desired points or signals, 
or combination of points or of signals, can 
thus be operated by connecting the elec- 
trical circuits controlling the air-valves 


to one or more of the levers in the 
signal-box. 


Ample measures are provided by 
means of auxiliary electrical circuits to 
guard against a signal being lowered 
unless the points which it controls are 
actually in their correct position, and in 
the case of facing points to ensure that 
they are also securely bolted in that 


position. An ingenious feature is what’ 


is known as_ the “check-locking” 
arrangement. This ensures that until 
the movement of a point or signal has 
been fully completed the lever in the 
signal-box which is concerned is 
checked, when about three-quarters of 
its stroke is accomplished. As soon as 
the signal or point movement, as the 
case may be, is properly completed, the 
“check-lock” is electrically removed 
and the signalman is enabled to pull the 
lever fully over. Until he has done so 
the mechanical locking in the frame 
prevents the movement of any contingent 
point or signal levers, which are thus 
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held locked, until the movement of any 
necessary points has actually been com- 
pleted. The further advantages to be 
obtained from the use of power-signal- 
ling are the smaller space occupied by 
the levers, the consequent reduction in 
the size of the signal-boxes, and the 
dispensing with rods and wires above 
ground. The Lancashire and Yorkshire 
Railway is the first company in the 
north of England who have applied 
the electro-pneumatic signalling of any 
size to passenger lines.—London (Eng.) 
Daily Times. 





Another Use for the Pneumatic Hammer. 


The Jron Trade Review for October 
has illustrated one of the ways in which 


and withdrawn. A strap spring B of 
horseshoe type serves to hold the ham- 
mer forward in the carrier. The strap 
spring is rigidly mounted in the carrier 
A and held in place by a setscrew, the 
free end bearing upon a portion of the 
hammer. As will be seen, the strap 
spring B may be promptly removed and 
the hammer withdrawn from the carrier. 


“A lug or shoulder is shown on the 
hammer as at C and this abuts against 
a spot on the carrier and limits the 
advance movement of the tool in the 
holder. A screw thread formed in the 
carrier at D indicates the manner in 
which the carrier may be adjusted and 
attached to a support on some suitable 
machine.” 





THE IRON TRADE REVIEW —_—_ 


PNEUMATIC HAMMER AS 


the pneumatic hammer has been applied 
to another machine. This arrangement 
nas been patented by Mr. Chas. R. 
McKibben, of Pittsburg, Pa. We are 
indebted to the Jron Trade Review for 
the illustration accompanying this arti- 
cle. It is described in that journal as 
follows: 

“The carrier for the hammer is repre- 
sented at A and a seat is formed in the 
carrier of a suitable shape to receive the 
hammer and to permit it to be advanced 


in 


A MACHINE DETAIL. 


Air Compressor Accidents in Collieries. 


The Dortmund Colliery-Boiler In- 
specting Association reports two cases 
of accident with air compressors. In 
the one instance the air reservoir, which 
consisted of an old boiler, exploded; 
and the chemical examination of the 
pulpy residue in the bottom of this 
vessel, and of the pulverulent fragments 
of lignitic matter found in the body of 
the admission valve, revealed the pres- 
ence of asphaltic substances; tarry 
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bodies, paraffin, carbon, iron oxide and 
other inorganic substances, indicated 
that the oil used for lubricating the 
compressor had sustained a kind of dry 
distillation, attended with the formation 
of oxy-hydrogen gas. The ignition of 
the latter is assumed to have been 
effected by the high temperature, and 
facilitated by the presence of finely- 
divided metallic iron, or the admittedly 
high friction in the cylinders may have 
actually produced sparks or local super- 
heating. Laboratcry tests showed that 
the lubricating oil in question (a good 
medium quality mineral oil, flashing at 
229 and igniting at 204 degrees Cent.), 
when partly vaporised and mixed with 
air, furnished heavy hydrocarbons that 
yielded oxy-hydrogen gas on _ being 
mixed in the proportion of 32 per cent. 
with air. These results indicate the 
necessity for using an oil of higher burn- 
ing point, the provision of a thermo- 
meter for controlling the temperature in 
the compressor, a valve for shutting off 
the air reservoir in the event of local 
overheating in the compressor, and the 
occasional testing of samples of air 
drawn from the reservoir and air pipes. 

In the other instance, detonation 
occurred in the pipe leading to the air 
reservoir, and the safety valve on the 
latter began to blow off with violence. 
The examination of the pipes and reser- 
voir showed the presence of a deposit 
of oil on the walls, and also revealed a 
coky residue mingled with iron oxide, 
the explosion being attributed to the 
spontaneous ignition of this oil and 
finely-divided iron (from the attrition 
of the piston and cylinder); and, in fact, 
the engineman stated that small out- 
breaks of fire had previously been de- 
tected in the pipe, a ferruginous coky 
residue being left in each case.—Glueck- 
auf (Germany). 





Laying the Dust While Drilling. 


Mr. W. Wilson, of Cleator Moor, 
Cumberland, Eng., has recently patented 
in England an invention which he claims 
will result in the valuable improvement 
of rock drills operated by air or steam. 
There is always a certain amount of dust 
raised when the rock drill is at work, and 
this dust, besides being troublesome to 
the operator, has a tendency to choke 


the drill. Various methods of laying 
this dust have been devised. The object 
of this invention is to accomplish this 
by means of the air in the drill itself, 
so that no extra work is thrown upon 
the man attending the drill. 

For this purpose the piston and piston 
rod and drill or bit are formed with a 
hole or way right through the same and 
passing axially through the bore of the 
piston, and entering by one end thereof 
into the piston rod and fitted into an 
enlargement of the bore thereof formed 
to receive it is a water tube. The 
rifled bar is axially bored to allow of the 
passage through it of the tube, and 
the ratchet wheel or other mechanism 
is correspondingly bored for the same 
purpose. The water tube may be fixed 
with the rifled bar so as to turn there- 
with or it may be independently fixed so 
as to remain stationary while the rifled 
bar turns. The outer end of the water 
tube is by means of a stuffing box, or 
otherwise, according to whether it is 
revolving or stationary, connected with 
a head of water or supply of water un- 
der pressure, and by a valve placed un- 
der the control of the operator, who may 
thus cause a sufficient stream of water 
to issue from the drill or bit upon the 
work to effectually lay or prevent the for- 
mation of dust arising from the action 
of the drill and at the same time clear 
out the hole. 

A simple means of supply water to 
the water tube is the following: <A 
closed tank of water is employed, 
preferably fitted with a safety valve, 
and the upper part of this tank is 
by a pipe fitted with a regulating valve 
connected at a suitable point with the 
ordinary pipe supplying air or steam as 
the motive fluid to the cylinder. The 
tank is fitted with a pipe extending 
through the top to near the bottom 
thereof, and to the upper end of this pipe 
is connected one end of a pipe or hose, 
the other end of which is connected to 
the water tube of the drill or the pipe 
or hose might otherwise be connected 
with the tank so as to take a supply of 
water from the lower part thereof. By 
this arrangement a smail proportion of 
the motive fluid will be conveyed into 
the top of the water tank, thereby cre- 
ating a pressure within the tank and 
forcing a stream of water into and 
through the water tube of the drill and 
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out at the drill or bit. The fittings are 
so arranged that when desired the hol- 
low drill or bit may be substituted by 
an ordinary solid one and the supply of 
water to the water tube shut off, when 
the drill may be worked in the ordinary 
way. lhe water pressure apparatus may 
when desired be disconnected from the 
water tube of the drill and fitted with a 
spray nozzle so that the water supply may 
be used independently of the drill for lay- 
ing dust or other purposes. 





An Air Signal on An Air Brake Train 
Pipe. 
Those who are interested in com- 


pressed air will always find something 
of interest in the Air-Brake Department 

















of the Railway and Locomotive Engineering, 
which is conducted by F. M. Nellis. In 
the October number there is an interest- 
ing article on the subject ‘‘ Air Signal on 
Air-Brake Train Pipe.” Mr. Nellis 
writes: 

“A correspondent asks if any one has 
ever devised a scheme to operate the 
air signal on the train pipe of the air- 








brake. For his information and that of 
others we would say that as far back 
as 1876 Mr. Westinghouse patented an 
air signal to operate on the train line of 
the brake system. This scheme is illus- 
trated in accompanying cuts in this de- 
partment. 

“ To give the signals with this arrange- 
ment, a modification of the three-way 
cock, the brake valve then in use, was 
necessary. The construction of this 
valve is shown in Figs. 1 and 2. The 
connection from the main reservoir is 
made to the union A, the brake pipe 1s 
connected to the union B, and _ the 
branch C forms a discharge port. The 
modification consists of the introduc- 
tion, in the reservoir connection, of a 
piston valve for limiting the diameter 
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of the opening to the brake pipe to one- 
eighth of an inch at all times, except 
when the brakes are to be released, when 
this valve, by moving the handle of the 
three-way cock to the position shown in 
Fig. 2, is raised from its seat, leaving 
the passage unobstructed. The slightest 
return of the handle toward its central 








position reseats this valve, leaving the 
opening one-eighth inch as before. 

“A further modification is the small 
whistle and valve screwed into the top 
of the plug and connected by the union 
d, with the port c, of the diaphragm 
valve. The piece D, by opening a side 
port, enables the engineer to prevent the 
blowing of the whistle while operating 
the brakes. This, of course, throws the 
signaling device out of commission, 
meanwhile. 

“The diaphragm valve, Fig. 3, has a 
port, a, connected to the brake pipe, 
through which air passes to the signal 
reservoir, located at some convenient 
point under the cab or running board, 
which latter is connected to the port b, 
charging it with the same pressure. A 
slight reduction of pressure in the train 
pipe causes the excess of pressure in the 
reservoir, acting upon the diaphragm in- 
terposed between the ports a and b, to 
open a valve which permits the air to 
pass from the reservoir to the port c, to 
the pipe connection d, on the three-way 
cock and valve to the whistle, sounding 
it until the equilibrium is restored on the 
two sides of the diaphragm. 


“ Fig. 4 shows the car-brake valve for 
application of the brakes and the giving 
of signals. The connection from the 
main brake pipe is made to the port f, 
leading into the chamber F. A second 
chamber, G, has a connection, g, leading 
to the atmosphere. The chambers F and 
G communicate through a port closed by 
a valve having a rubber face, which is 
held in its seat by a small spiral spring 
assisted by the air pressure. The cord 
extending through the car is attached to 
the lever H, and, when pulled, opens the 
port between the chambers F and 
discharging the air through the port G 
and into a small pipe leading through 
the bottom of the car. As will be seen, 
the signal valve is really the beginning 
of the present conductors’ valve which is 
now used to apply brakes only. 


“Tn addition to this patent held by the 
Westinghouse Company, a number of 
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similar patents have been gotten out by 
railroad and air-brake men from time to 
time. Our readers will recognize the 
weakness of the scheme in the fact that 
signals cannot be given at the moment 
that brakes are either being applied or 
released, and can only be made effective 
at such times as the pressure in the 
train pipe is in equilibrium and is not 
flowing in or out.” 
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Notes. 


A cylinder for use in pneumatic ham- 
mers or rock drills has been patented in 
England by John Elliot Howard, of 
Eastbourne. The air is admitted through 
the rear end of the cylinder, and, with 
the aid of a tappet valve, is guided to 
either side of the piston at the proper 
time. 


Mr, Irving H. Reynolds will shortly 
retire from the Allis-Chalmers Com- 
pany, and the duties of chief engineer 
will be assumed by the engineers in 
charge of the various departments, these 
engineers availing themselves of the ad- 
vice of Mr. Edwin Reynolds, consulting 
engineer of the company. 


The Mining Journal (English) declares 
that in South Africa to-day machine 
stoping, under suitable conditions as to 
stope widths, is actually costing less than 
regular widening by hand labor. The 
Mining Journal declares that it has always 
maintained that machine stoping would 
be cheaper than hand stoping. 


Among the latest English patents is a 
small air compressor, the inventor of 
which is W. J. Stevens, of Skowhegan, 
Me. The compressor is designed for 
operating air brakes on vehicles, and 
derives its power from the axle. It is 
claimed to be cheap, durable and simple, 
and to employ a minimum pipe system. 


An interesting description of the foun- 
dry and town of Trafford City, Pa., built 
by the Westinghouse industries, is given 
in a recent number of the Engineering 
Record. As usual, compressed air figures 
at the power-house, where an Ingersoll- 
Sergeant air compressor, with combined 
air and steam cylinders, is in constant 
operation. 


A new comer in the compressed air 
field is reported from McCloud, Cal. A 
pneumatic timber cutter it is called, and 
it is said to be the invention of an Ore- 
gon railroad employee named Young. 
According to the reports this machine 
will in five minutes cut through a tree 
that would require an hour’s work by 
two men. 





The attempt of the British Vacuum 
Cleaner Company, Ltd., to extend its 


business into the British Possessions 
seems to be meeting with considerable 
success. That concern has recently or- 
ganized an auxiliary company to be 
known as the Australian Vacuum Syndi- 
cate, Ltd., which is intended to operate 
in Australia. 


In a discussion on drilled vs. punched 
rivet holes in the hulls of ships, which 
took place at the engineering conference 
in London last summer, A. F. Yarrow, 
a prominent English engineer, declared 
that a service of compressed air all over 
the shipyard and on board each vessel 
under construction offered facilities for 
executing such work as was before un- 
attainable. Mr. Yarrow was strongly in 
favor of drilled rivet holes. 


The Engineering Times, an English 
publication, contained in its October 
number a brief description of the com- 
pressed air power plant of the Conti- 
nental Compressed Air Company, which 
is reported to be operating some 50 
engines in Norwich, Conn. This subject 
has already been discussed somewhat at 
length in ComMpreEsseD AtrR, and several 
descriptions have been given of the Tay- 
lor system of hydraulic compression 
which is used. 


The Nernst Lamp Company, of Pitts- 
burg, Pa., has just issued a new pamphlet 
on the subject of the Nernst Lamp. It 
consists of a treatise by Mr. A. J. Wurts, 
the electrical engineer, who has developed 
the Nernst Lamp to its present practical 
efficiency. It contains some very valu- 
able information and should be read 
with interest not only by those who are 
directly interested in the electric pro- 
fessions, but by those who are inter- 
ested in the progress of American ideas. 

Two new catalogs have been issued by 
the Ingersoll-Sergeant Drill Co. during 
the last month. One is a_ temporary 
edition of the Compressor Catalog and is 
known as 33B. It has been improved by 
the addition of new cuts and up-to-date 
descriptive tables of compressors. bee 
other is a 32 page pamphlet, Form No. 
illustrating the products of the Pneum: tic 
Tool Department. There is additional in- 
formation regarding the Haeseler pneu- 
matic hammers while the piston and 
breast drill and the “ Giv’t-a-Twist” hose 
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coupling are noted forthe first time. Both 
of these catalogs may be obtained upon 
application to the Ingersoll-Sergeant Drill 
Co., 26 Cortlandt street, N. Y. 


The Daily Telegraph, of London, writes: 

“We have not quite reached that stage 
of development in which liquid air will be 
sold as beer is to-day, but apparently that 
stage is approaching. In Berlin it is now 
being delivered to customers at the rate 
of two litres, roughly half a gallon, for 
about Is. 6d. According to the Energie, 
published in that city, the receptacles are 
made of glass with double walls, the inter- 
mediate space between the walls being 
filled with non-conducting material and the 
external surface silvered to prevent radia- 
tion. One of the most fortunate circum- 
stances which the researches of Dewar 
and others have brought out is that glass 
will endure such remarkable differences of 
temperature between the liquid air within 
and the common air without, amounting 
to several hundreds of degrees, and yet 
suffer so little from brittleness. Several 
minor industries are carried on in which 
liquid air at Is. to 2s. a gallon would be 
an economic commodity.” 





In such an important power plant as 
that of the Lackawanna Steel Company 
it is not surprising to note that a com- 
pressor plant of considerable size is in 
operation. A description of these works, 
which appeared in the Engineering Record, 
had this to say about the compressor 
plant: 

“The part of the station adjoining 
that devoted to the electrical machines 
contains four Ingersoll-Sergeant air 
compressors, each rated at 900 cubic feet 
of free air per minute at 100 pounds 
pressure. The steam end of these com- 
pressors has two 12 by 16 inch cylinders. 
The cylinders of the air end are com- 
pounded, with diameters of 22% and 14% 
inches and a stroke of 16 inches. The 
air valves are of the piston inlet rather 
than the older poppet type employed 
until recently on machines of this class. 
These compressors furnish air for the 
pneumatic tools in different parts of the 
works, for operating the bells of the 
blast furnaces, for starting the gas en- 
gines and for many minor purposes.’ 





A company in Providence, R. I., has 
constructed a trolley water sprinkler 
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operated by compressed air on a new 
principle. In the old sprinklers the com- 
pressor was driven by the axle, and at 
low speed the pressure was inadequate 
to throw the water far from the 
machine. The new sprinkler has a small 
electrically driven compressor which is 
entirely independent of the axle. 

The pressure in the air chamber is 80 
pounds, which in practice is reduced to 
12 pounds on streets that are com- 
paratively narrow. The sprinkler has, it 
is claimed, the power to throw the water 
from curb to curb on the widest avenues. 
The builders claim that it can wet down a 
street 100 feet in width. 

One fault found with the machine has 
been that too much water is thrown 
near the rails. A modification of the 
nozzle is now expected to provide a 
more even distribution of the fluid. The 
pressure is so great that the last quart 
of water is ejected from a tank having 
a capacity of 4,500 gallons. The motor- 
man regulates the quantity of the flow 
according to the speed of the sprinkler. 


While not in the St. Louis Exposition 
grounds, the St. Louis union terminal 
station promises to be an exhibit of 
as much interest to many manufacturers 
and railroad men who visit that Missouri 
city next summer as the exposition itself. 
In planning to meet the greatly inc-eased 
requirements which will come with the 
World’s Fair, a complete rearrangement 
of the tracks, switches and signals has 
been necessary. The Westinghouse 
electro-penumatic and interlocking sig- 
nal apparatus was installed at this ter- 
minal ten years ago, and was then con- 
sidered one of the best and most per- 
fect. It has continued to work satis- 
factorily during the decade, and now 
comes the installation of a much larger 
plant of the same make. The new inter- 
locking machine is now in process of 
construction in the works of the Union 
Switch and Signal Company, at Swiss- 
vale, Pa. This machine will have 215 
levers, 105 of which will operate 259 
switches and 45 movable joint frogs; 79 
will operate 164 signals and 31 will be 
reserved as power for future additions 
to the terminal tracks. There will be 
two smaller machines of the same design 
for operating the interlocking plants 
directing the east and west approaches 
to the terminal. 
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For sinking shafts in very soft ground 
or through foundations carrying a great 
deal of water, the pneumatic method is 
in some cases very successful. With this 
method a shaft is sunk to the wet forma- 
tion, and then carried through the 
troublesome ground by forcing com- 
pressed air into the shaft, under suffi- 
cient pressure to hold back the water. 
The pressure must be maintained until 
the shaft has its sides lined with a metal 
casing, masonry, hydraulic cement or 
some other material impervious to water. 
In order that the men may go to and 
from their work, an appliance known as 
the airlock is fixed in the shaft. This is 
a cylindrical chamber set in the shaft, 
having airtight doors, one opening up- 
ward and the other downward, the air 
in the chamber being at the same pres- 
sure as that in the shaft. To come to 
the surface the workman enters the 
chamber, closes the lower door, lets out 
the compressed air, and emerges through 
the top door. The material is removed 
in the same way in the older methods, 
but now an auxiliary lock is used for 
that purpose. For admitting men and 
tools, etc., the lock is entered from the 
surface, the door closed, air pumped in 
up to the required pressure, and the 
lower door of the lock opened.—/ndus- 
trial Press. 


Many men, holding positions of im- 
portance in the engineering and other de- 
partments of prominent industrial estab- 
lishments, have found themselves at a loss 
to know how to proceed, simply through 
a lack of knowledge of the fundamental 
principals of commercial law. An attempt 
to pick up this knowledge is very unsatis- 
factory at best unless some regular course 
is pursued. 

The opportunity offered by the com- 
mercial law course, which has been insti- 
tuted by the International Correspondence 
School of Law, of Scranton, Pa., is thus 
particularly attractive to those who are 
desirous of learning the rules and particu- 
lars of law that govern the various busi- 
ness relations. 

The International Correspondence 
Schools are too well known to need any 
introduction. They have students en- 
rolled all over the world, and the success 
of their various correspondence courses 
is well known. This new course of law 
has been arranged with great care and 
promises to be equally important. Like 


the other courses even a busy man can 
utilize his spare moments and derive 
much benefit from them. An interesting 
pamphlet of this course has recently been 
issued and can be obtained by writing to 
the International Correspondence Schools 
at Scranton, Pa. 


The Chicago Pneumatic Tool Com- 
pany has supplied the following state- 
ment from President Duntley concern- 
ing the affairs of that company: “ The 
company has paid promptly all its in- 
terest and sinking fund charges on its 
bonded indebtedness. It has declared its 
dividends out of actual earnings, after 
writing off all expenses, fixed charges, 
and allowing liberally for depreciation 
of plants, etc. It has paid its dividends 
out of its own moneys. It does not owe 
a dollar of borrowed money. It has na 
fioating indebtedness, except current 
monthly bills for materials and supplies, 
which do not exceed $48,000, and these 
we are ready to pay promptly when due. 
The company has over $1,000,000 in 
quick assets over and above all current 
liabilities, including current bills, ac- 
crued interest, dividends; etc. Its net 
earnings for the past nine months are 
$513,224. Its present business, and the 
outlook for the future, is satisfactory in 
every way. Its European business is 
growing faster in proportion than the 
local business. The company is now 
selling its tools and machines in every 
civilized country in the world, and is no 
longer dependent on the American trade 
for its business. These are facts, and 
the company’s record shows the pay- 
ment of every obligation, no borrowed 
money, no current indebtedness except 
its monthly bills, and a large surplus in 
quick assets. The regular annual state- 
ments will be made and published at the 
end of the year.” 


The November number of the Engi- 
neering Magazine contains an interesting 
article on the “ Mechanical Equipment 
of Kimberly Diamond Mines,” by Mr. 
Charles V. Allen, and shows, among the 
illustrations, one of compressed air drills 
working under ground. 

Noted in the description of the new 
power-house of the D. Beers Company 
at Kimberly are the Fraser & Chalmers 
compressors, driven by Westinghouse 
electric motors. Mention is also made 
of the new factory of the D. Beers ex- 
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plosive works, which is said to be one 
of the best equipped in the world. Here 
is an air compressor operated by a 60- 
horse power two-stage motor. 

This compressor is capable of supply- 
ing 12 pounds, or about 320 cubic feet of 
free air per minute, against a discharge 
pressure of 20 pounds per square inch. 
The average speed of the compressor, when 
working at its rated capacity, 1s 57 
revolutions per minute. It is belted to 
the jack shait driven by the motor. 

The arrangement of compressor valves 
is unique. The only valves are of the 
Corliss type, and so fitted with a triple 
gear that only the amount of air which 
is required is taken into the compressor, 
and this automatically. This gear is so 
arranged as to do away with any ex- 
treme fluctuations of the motor. Fur- 
ther, when starting up, it allows for the 
motor starting up with a light load on 
the compressor; that is, if no trip occurs, 
the inlet valve remains open during the 
whole of the forward and return stroke, 
so the air is drawn in and blown back 
again through the same valve, and con- 
sequently no work is done. If the full 
capacity is required, these valves are 
tripped and closed exactly at the end of 
the suction stroke or at any other point, 
according to the capacity required. 


Readers of COMPRESSED AIR may re- 
member the plan of E. C. Ongley, the 
English engineer, to utilize the power 
of the tides for compressing air. This 
same subject is referred to by Mr. Ong- 
ley in a letter which recently appeared 
in the Canadian Engineer, in which he 
says: “ Seeing in your valuable paper the 
article treating of the great power repre- 
sented by the tide of the ocean, I beg 
to draw your attention to my invention, 
which proposes to produce, by the rise 
of the tide, compressed air, which is then 
stored and can be distributed for use by 
pipes to the places of consumption. In 
the June and July numbers of Com- 
PRESSED Arr, New York, there is a de- 
scription of my plan, with a_ sketch 
showing the plan proposed. I also for- 
ward The British Inventor for September, 
with a description of this arrangement. 
In Fundy Bay my plan would be feasible, 
as closed chambers in great number of 
great volume, forming quays, could be 
erected, so that several million cubic feet, 
or, rather, any unlimited amount of com- 
pressed air could be produced. Many 
thousand horse-power could be thus 


gained by the tide; but the compressed 
air could be employed not only as a 
motive power, but for cold storage, sand 
blast, ete. Central stations of com- 
pressed air could be erected at Fundy 
Bay and the compressed air transmitted 
for many miles into the country. These 
stations would no doubt attract indus- 
tries to this part of the coast. I have as 
yet not been able to get my plan realized 
in this country; innovations are not 
favorably received here. Perhaps the 
people that live near Fundy Bay would 
be willing to try this plan. 

“With a rise of 66 feet the compressed 
air would have a working pressure of 
nearly 30 pounds, available for small 
powers of one-quarter to one horse- 
power, using rotary engines; for higher 
pressure, up to 50 pounds, a second com- 
pression would have to take place, by 
ballasting or machinery.” 


The British Inventor recenty placed be- 
fore its readers a description of an in- 
vention for producing a cheap motive 
power by the rise and fall of the tide. 
In its October issue that publication 
says that the distribution of compressed 
air has been employed over a small area 
for a great number of years. It is the 
more extensive application of compressed 
air this article urges. At a pressure of 
from 10 to 20 pounds per square inch 
many industries can he supplied with 
motive power up to say two or three 
horse power, as well as offering a large 
field for application and experiment for 
refrigerating and other purposes. When 
a suitable plant has been laid down it is 
estimated that thousands of workshops 
and other places can be provided with 
power at a cost of less than one penny 
per horse power per hour. Distributed 
by means of tubes of small dimension 
and under suitable conditions, measured 
by meter, air could be laid into the 
house for various domestic purposes in 
the same way as that gas and water are 
now distributed. Motors of the rotary 
engine type require exceedingly small 
space, work at high speed and without 
noise, and can be stopped and started 
by merely turning off or on a tap. The 
exhaust air has a very low temperature, 
and can be used for cooling and ventilat- 
ing, or can be let out into the street. 
Sewing and other machines using com- 
paratively little power, grinding ma- 
chinery for cutlery, paint mills, etc., can 
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be economically run by this means. 
Shopkeepers and householders can be 
supplied with a ready means of workinz 
sausage machines, coffee grinding, wash- 
ing machines, and other appliances of 
a like nature. The absolute steadiness 
of the machinery renders it practical 
and cheap for weaving and spinning 
machines and heavy sewing machines. 
Workshops can be supplied with power 
with equal facility, and lathes and drill- 
ing machines, polishing and grinding 
tools, for mechanics, opticians, jewelers, 
cycle makers, etc. A serious advantage 
of these various means of utilizing com- 
pressed air will be recognized in that the 
exhaust, instead of producing a delete- 
rious gas, as is now the case, ventilates, 
purifies and cools the atmosphere. 





COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editorof COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such corre- 
svondence will be observed, viz. : all communica- 
tions should be written on one side of the paper 
only ; they should be short and to the point. 








St. Louis, August 27, 1903. 
Editor COMPRESSED AIR, 

New York City, N. Y.: 

Dear S1tr—I beg to submit a question 

on an air lift for a small pumping 
station, and will thank you for reply 
under personal cover or through the 
columns of valued publication. With a 
small compressor of about 40 cubic feet 
of free air per minute, about what flow 
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of water can be expected under the 
following conditions, and the arrange- 
ment of piping on the “ Pohle” system 
Depth of well, 128 feet, distance to 
the surface of the water, 27 feet, lift 
above ground, 6 feet. What distance 
should the air pipe be submerged, what 
air pressure employed for maximum 
efficiency, and the flow of water in 
gallons that could reasonably be ex- 
pected? Also the best size of water 
pipe to use if such materially alters the 
proposition. 
Yours very truly, 


[In reply to the inquiry of “C. P. C.” 
we must first explain that it does not 
state the diameter of the well, nor how 
cast, both of which points affect the 
capacity and piping. The capacity that 
may be expected from this compressor 
depends upon the lift or how much the 
water level falls, the strength of the well 
in other words. But, admitting that the 
regular lift of the water in the well to 
the point of discharge will be 55 feet, 
he can expect about 75 gallons per 
minute, and a “ Pohle”’ air lift adver- 
tised in our columns for 3-inch water 
and 14-inch air pipe would be the best 
for these conditions. If the well only 
furnishes half this quantity, of course the 
pipe should be one-half the area. We 
would advise running the piping within 
a half foot of the bottom of the well. 
The air pressure will adjust itself, and 
for the above conditions it should be 
about 35 pounds. No throttle should be 
used.—Ep. ] 
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U.S. PATENTS GRANTED OCT.., 1903. 


Specially prepared for COMPRESSED AIR. 


740,391. PNEUMATIC-ACTION FOR SELF- 
PLAYING MUSICAL INSTRUMENTS. Theo- 
dore P. Brown, Worcester, Mass. Filed Mar. 


8 1901. Serial No. 50,282. 
740,494. VALVE. John B. Waring, East 
Orange, N. J., assignor, by mense assign- 


ments, to Waring Patents Company, New 
York, N. Y., a Corporation of New York. 


Filed July 1, 1901. Renewed Mar. 10, 1903. 
Serial No. 147,150. 
740,495... REDUCING-VALVE. John B. War- 


ing, East Orange, N. J., assignor, by mesne 


assignments, to Waring Patents Company, 
New York, N. Y., a Corporation of New 
York. Filed Mar. 13, 1902. Renewed Mar. 


10, 1903. Serial No. 147,151. 


A pressure-reducing valve comprising a 
casing having a high-pressure chamber and a 
low-pressure chamber, a valve contro!ling the 
communication between said chambers, a 
valve-actuating piston connected with the 
valve and located in a chamber in the casing, 
the casing being provided with a passage lead- 
ing to the piston-chamber at one side of the 
piston and having a port above the piston and 
another passage leading to the piston chamber 
at the other side of the piston and having 
a port above the piston, a governing d-vice 
comprising a reciprocating valve controlled by 
the low pressure and co-operating with s:ch 
ports of the casing to direct the high pressure 
through one or the other of the 
leading to the piston-chamber. 


passages 


740,514. MUSICAL INSTRUMENT. Robert J. 
Bennett Chicago, Ill., assignor to Lyon & 
Healy, Chicago, Ill. a Corporation. Filed 
Feb. 8, 1898. Serial No. 669,6.6. 


A musical instrument comprising a passage 
communicating alternately with the 
air, a suction-chamber 
sage opens, 
closing the 
collapsible 
suction 


external 
into which said pas- 
a spring-pressed pallet normally 
entrance into said chamber, a 
pneumatic comunicating with said 
chamber a cam device serving as 
connection between the pallet and the movable 
side of said pneumatic whereby said pallet is 
easily opened when the pneumatic is collapsed 
and the said pneumatic easily distended when 
the pallet closes, a chamber in which said 
pneumatic is confined, means whereby said 
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chamber is alternately subjected to a’r-pre‘s- 
ure and relieved therefrom, so as to cause 
the pneumatic to open and close said pallet and 
means for exhausing the air from said pncu- 
matic. 


740,496. AIR CONDUIT FOR HYDRAULIC 
AIR-COMPRESSORS. William 0. Webber, 
Boston, Mass. Filed Sept. 13, 1902. Serial 
No, 123,275. 


A hydraulic air-compressing apparatus with 
a water-passage of submerged air-chambers, 
air inlet pipes connected to said chambers and 
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horizontally-disposed adjustable air-conduits 
leading from the chambers, and spanning the 
water-passage, substantially as described. 


740,534. LIFTER FOR PNEUMATIC SHEET- 
FEEDING APPARATUS. Edward T. Clea- 
thero, Altrincham, England. Filed Jan. 19, 
1903. Serial No. 139,679. 


A lifter for pneumatic sheet-feeding appa- 
ratus the combination with the mouth thereof, of 
plates adjustable on the lifter at the ends of 
the mouth, and making angles with the said 
mouth, and adjusting devices for varying the 
said angles. 


740,578. PNEUMATIC TIRE. Philip Magnus, 
Collingwood, Victoria, Australia. Filed Mar. 
30, 1908. Serial No. 150,308. 


740,704. VALVE. William F. Singer, Phila- 
delphia, Pa., assignor of one-half to George 
P. Carroll, Bridgeport, Conn. Filed Jan. 3, 
1908. Serial No. 137,735. 


740,807. VALVE. John H. Clune, Springfield, 
Mass. Filed Sept. 23, 1901. Serial No. 76241. 
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740,808. HYDRAULIC PLANT AND VESSEL 
OR RESERVOIR FOR CONTAINING 
WATER. Carlo Coda, Pisa, Italy. Filed 
Apr. 27, 1908. Serial No. 154,516. 


A hydraulic plant, the combination of a 
reservoir, a casing surrounding said reservoir 
at a distance therefrom forming an air-chamber 
around said reservoir, said reservoir being pro- 
vided with openings communicating with said 
air-chamber, supply and delivery pipes for said 
reservoir, an air-pipe passing through said 
reservoir nearly to the top thereof, a heating- 
chamber underneath said reservoir, and pas- 
sages through the walls of said heating-cham- 
ber communicating with said air-chamber, 
substantially as described. 


741,020. PNEUMATIC SAFETY APPLIANCE 
FOR STREET-CARS, ETC. John Enright, 
Cleveland, Ohio. Filed Dec. 19, 1902. Serial 
No. 135,907. 


A street or suburban car provided with a 
compressed-air-storage tank, an air-ejector in 
front of the car, controllable connections for 
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and between said tank and ejector whereby the 
amount of air supplied to said ejector may be 
regulated and suitable means whereby com- 
munication can be established from said tank 
to said ejector for the purpose of removing 
persons in front of the car by air-pressure, 


740,993. PNEUMATIC SELF-PLAYING MUSI- 
CAL INSTRUMENT. Felix F. Schoenstein, 
San Francisco, Cal. Filed Mar. £5, 1903 
Serial No. 149,465. 


741,172. VALVE FOR HYDRAULIC AIR-COM- 
PRESSORS. John C. Schneider, Hamburg, 
Germany. Filed Sept. 24, 1901. Serial No. 
76,347. 


A valve consisting to two disks, facing each 
other, one of which is mounted to turn on an 
axis and the other fixed, air and water inlets 
in the fixed disks, two hollow arms extending 
in opposite directions from the movable disk 
and communicating with ports therein, reser- 
voirs carried at the ends of the arms, air pipes 
leading from the upper ends of the reservoirs 
to ports in said movable disk and floats in the 
reservoirs for closing the air-pipes. 


741,261. AIR-BRAKE FOR MOTOR ROAD- 
VEHICLES. Hans Ledermann, Neumarkt, 
Germany, Filed Jan. 20, 1903. Serial No. 
139,825. 


In an air-brake for motor-vehicles, the com- 
bination with the brake-cylinder, of a com- 
pressed-air reservoir having a pipe thereto, a 
valve controlling the passage of air through 
said pipe, a valve controlling the exhaust of 
air from said cylinder, and means for suc- 
cessively opening and closing the first-named 
valve while the exhaust-valve is closed. 


741,267. VALVE. Louis W. Neubling, Indian- 
apolis, Ind., assignor of one-half to Fred- 
erick Berner. Filed Jan. 5, 1903. Serial No. 
137,977. 


741,435. PNEUMATIC CONVEYER. Warren 
W. Annable, Grand Rapids, Mich., assignor 
to the appliance Company, Limited, Grand 
Rapids, Mich., a Corporation of Michigan. 
Filed Jan. 19, 1903. Serial No. 139,570. 


741,641. VALVE. John Erwood, Chicago, IIl., 
assignor of one-fourth to Robert H. Walch, 
Chicago, Ill. Filed Feb. 20, 1903. Serial No. 
144,247. 


741,884. PNEUMATIC ACTION AND COUPLER 
FOR ORGANS. Frederick Campkin, New 
Haven, Conn. Filed Aug. 17, 1903. Serial No. 
169,734. 


741,320. PNEUMATIC TOOL. Nathan W. 
Fletcher, Batavia, Ill., assignor of one-half 
to Melville E. Dayton, Washington, D. C. 
Filed Dec. 15, 1902. Serial No. 135,182. 

A pneumatic tool comprising connected. non- 
rotative and rotative parts, and an impact air 
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motor or turbine embracing two rotative mem- 
bers which are rigidly connected with each 
other, and one of which is attached to the said 
rotative part, and the other of which turns 
on the non-rotative part, and a _ stationary 
member located between said rotative members 
and rigidly attached to the said non-rotative 
part, and means for supplying air under 
pressure to said non-rotative member of the 
motor or turbine embracing passages in said 
non-rotative part. 








A pneumatic tool comprising a tubular stock, 
a rotative spindle which enters and turns in 
said stock, two rotative disks each provided 
with an annularly-arranged series of oblique 
surfaces, said disks being rigidly connected 
with each other, one of said disks being at- 
tached to the spindle and the other turning 
on the said stock, an air-tube interposed be- 
tween the said disks and provided with oppo- 
site jet-openings arranged to direct jets of air 
against the said oblique surfaces on the disks, 
said tube being rigidly attached to the said 
stock, an air-pipe attached to said stock, said 
air-tube being of annular form, and having 
the jet-orifices arranged annularly therein, and 
being supported from the stock by radial arms. 
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742,342. AIR-PUMP. George H. Mohler, Fre- 
mont, Nebr., assignor to Joseph Pascoe, Fre- 
mont, Nebr. Filed July 12, 1900. Serial No. 
23,325. 


The combination with a suitable supporting- 
standard of a driving-shaft of two disks se- 
cured to said driving-shaft each disk being 
provided with a pin, said pins being at oppo- 
site points and facing toward one another, an 
air-pump, the piston-rod of which is in con- 
nection with one of said disks, a rock-shaft, a 
table secured to said rock-shaft provided with 
projecting lugs within the path of aforesaid 
pins, a valve housing in connection with said 
pump and provided with two escape-ways, a 
two-way valve within said housing, its ports 
or ways being adapted to come in alinement 
with the two escape-ways within said valve- 
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housing, the aforesaid rock-shaft being remov- 
ably secured to said two-way valve, the pipe 
connecting aforesaid air-pump to said valve- 
housing coming in alinement with each of the 
aforesaid two-way valves, said two-way valves 
being adapted to come alternately in communi- 
cation with the two escape-ways within afore- 
said valve-housings, an air-exhaust receiver in 
pipe communication with one of said escape- 
ways within said valve-housing, and a com- 
pressed-air tank in pipe communication with 
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the remaining escape-way, within said valve- 
housing, said instrumentalities being arranged 
so that aforesaid driving-shaft simultaneously 
operates aforesaid pump and rock-shaft to 
actuate said valve in such a manner that the 


pump exhausts air from the receiver and 

directs and compresses it within said com- 

pressed-air tank, as set forth. 

742,386. AIR-BRAKE. John H. Bleco, Brook- 
lyn, N. Y., assignor to Abraham B. Levy, 
New York, N. Y. Filed June 12, 1902. Serial 
No. 111,321. 

A straight-air or direct-pressure brake 


system, the combination of one or more brake 
cylinders operating by straight or direct air 
pressure, a train-line, a controlling-valve hav- 
ing pressure-retaining means receiving the 
direct pressure of the straight air and a gov- 
erning-valve also receiving the direct pressure 
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of the straight air 
structure means for venting the brake-cylinder 
in the immediate vicinity of said brake-cylin- 
der, means for operating the governing-valve 


and embodying in _ its 


by reduction in the train-pipe pressure and 
means also operated by the governing-valve 
for closing communication between the train- 
pipe and the brake-cylinder when the brake- 
cylinder is being vented and thereby maintain- 
ing the air-pressure in the train-line. 





COMPRESSED AIR. 


742,390. PNEUMATIC CARRIER. Charles H. 
Burton, Boston, Mass., assignor to American 
Pneumatic Service Company, Dover, Del., a 
Corporation of Delaware. Filed Nov. 7, 1902. 
Serial No. 130,367. 


742,491. AIR-BRAKE AND SIGNAL SYSTEM. 
Thomas J. Quirk, Buffalo, N. Y. Filed June 
30, 1903. Serial No. 163,720. 


In an air-brake and signal system, the com- 
bination with brake and signal pipes, of 
mechanism in connection with said pipes 
whereby the brakes are applied by a change of 
pressure in the signal-pipe, a signal device 
operated by an inequality of pressures acting 
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thereon, means for changing the pressure in 
said signal-pipe to operate said mechanism, 
and means for causing a substantially simul- 
taneous and equal change in the 
acting on said signal device. 


pressures 


742,513. PNEUMATIC-DESPATCH APPARA- 
TUS. Charles F. Stoddard, Boston, Mass., 
assignor to American Pneumatic Service 


Company, Dover, Del., a Coporation of Dela- 
ware. Filed Mar. 6, 1903. Serial No. 146,565. 
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A transmission tube, a sender connected to 
said transmission tube, inner and outer gates 
normally closing said sender, means _ for 
normally producing equalization of pressure in 
the transmission-tube and the sender, an ex- 
haust-port from said sender to the atmosphere 
normally closed, an exhaust-valve controlling 
said port and operated by the carrier to allow 
the pressure to exhaust from the sender for re- 
leasing the transmission-tube pressure on the 
outer gate to permit the entrance of a carrier 
into the sender, and means for closing said 
exhaust-valve after the entrance of the carrier 
to permit the pressure in the sender and the 
transmission-tube to substantially equalize on 
the inner gate whereby the weight of the car- 
rier will open said inner gate and enter the 
transmission-tube. 


742,514. PNEUMATIC-DESPATCH APPARA- 
TUS. Charles F. Stoddard, Boston, Mass., 
assignor to American Pneumatic Service 
Company, Dover, Del., a Corporation of Dela- 
ware. Filed Mar. 6, 1903. Serial No. 146,556. 


A pneumatic-despatch apparatus, with a 
transmission-tube for the carriers, a receiving 
terminal in communication with said trans- 
mission-tube provided with a _ side open- 
ing for the delivery of the carriers, a cushion- 
ing-chamber beyond said opening for stopping 
the carrier by compressing the air in its travel 
and from which the carrier returns and passes 
out of said side opening, an air-pressure-sup- 
ply pipe in communication with said cushion- 
ing-chamber, a valve normally closing said 
communication, mechanism for opening said 
valve operated by the air compressed by the 
carrier to permit air from the air-supply pipe 
to pass into said cushioning-chamber for the 
cushioning of the carrier when the pressure in 
the supply pipe is greater than that in the 
cushioning-chamber, and a _ check-valve for 
closing communication between the cushicning- 
chamber and the air-pressure-supply pipe when 
the pressure in the cushioning-chamber is 
greater than that in the air-pressure-supply 
pipe. 


742,516. PNEUMATIC-DESPATCH APPARA- 
TUS. Charles F. Stoddard, Boston, Mass., 
assignor to American Pneumatic Service 
Company, Dover, Del., a Corporation of Dela- 
ware. Filed May 28, 1903. Serial No. 159,(64. 


A transmission-tube, a terminal communicat- 
ing with said tube, an inner and an outer gate 
closing the same, an inner and an outer cylin- 
der each having a piston connected to said 
gates, a source of air-pressure for operating 


said pistons, communication between said 
cylinders and said source of air-pressure, a 
valve for opening and closing said communica- 
tion to each cylinder alternately, mechanism 
operated by the pressure in the tube for 
normally closing communication between said 
source of compressed air and the inner cylin- 
der, mechanism operated by air compressed 
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by the carrier for operating said valve to open 
communication between said source of com- 
pressed air and the inner cylinder to close the 
inner gate and to close communication between 
said source of compressed air and the outer 
cylinder to open the outer gate, a connection 
between the inner cylinder and the outer cylin- 
der for leading the pressure from the inner 
cylinder to the outer cylinder after the inner 
gate is closed to open the outer gate, and a 
connection between the outer cylinder and the 
inner cylinder for leading the pressure from 
said outer cylinder to said inner cylinder after 
the outer gate is closed to open the inner gate. 


742,515. PNEUMATIC-DESPATCH APPARA- 
TUS. Charles F. Stoddard, Boston, Mass., 
assignor to American Pneumatic Service 
Company, Dover, Del., a Corporation of Dela- 
ware. Filed Mar. 10, 1908. Serial No. 147,197. 
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A pneumatic-despatch apparatus, with a 
transmission-tube, a sender connected to said 
transmission-tube, inner and outer valves 
normally closing said sender, means _ for 
normally producing an equalization of pressure 
in the transmission-tube and the sender, an 
exhaust-port from said sender to the atmos- 
phere normally closed, an exhaust-valve con- 
trolling said port, mechanism for opening said 
exhaust-valve to allow the pressure to escape 
from the sender for releasing the transmission- 
tube pressure on the outer valve to permit the 
insertion of a carrier into the sender, and 
mechanism for closing said exhaust-valve to 
permit the pressure in the sender and trans- 
mission tube to substantially equalize on the 
inner valve whereby the carrier by its w ight 
will open said inner valve and enter the trans- 
mission-tube and to hold the outer valve closed 
so that the pressure in the transmission-tube 
will not escape into the atmosphere while the 
inner valve is open. 


742,517. PNEUMATIC-DESPATCH APPARA- 
TUS. Charles F. Stoddard, Boston, Mass., 
assignor to American Pneumatic Service 


Company, Dover, Del., a Corporation of D>la- 
ware. Filed Aug. 1, 1903. Serial No. 167,818. 


A pneumatic-despatch apparatus, with a trans- 
mission-tube, a sender connected to said trans- 
mission-tube, inner and outer gates normally 
closing said sender, means for normally produc- 
ing equalization of pressure in the transmission- 
tube and the sender, an exhaust-port from said 
sender to the atmosphere normally clcsed, an 
exhaust-valve controlling said port to allow 
the pressure to exhaust from the sender there- 
by releasing the transmission tube pressure on 
the outer gate to permit the entrance of a car- 
rier into the sender, means operated by the 
carrier for opening said exhaust-valve, a 
counter-weight on said exhaust-valve for clos- 
ing the same after the entrance of the carrier 
thereby permitting the pressure in the sender 
and the transmission-tube to substantially 
equalize on the inner gate, whereby the weight 
of the carrier will open said inner gate and 
enter the transmission-tube, the pressure hold- 
ing the said outer gate closed so that the air 
in the transmission-tube will not es:ape into 
the atmosphere, and mechanism for controlling 
the opening of said gates. 


742,669. HOOD FOR PNEUMATIC STACKERS. 
John N. Kailor, Columbus, Ind., assignor to 
Reeves & Company, Columbus, Ind., a Ccr- 
poration of Indiana. 
Serial No. 161,561. 


Filed June 15, 1903. 





COMPRESSED AIR. 





Commercial Law 


TAUCHT BY MAIL 


No business man can afford to be without 
the information contained in the I. C. 8. Com- 
mercial Law Course, for it will enable him to 
carry on business transactions more intelligently, 
and to avoid much trouble and litigation. 


The laws of contracts, commercial 
paper, banks and banking, partnership, 
corporations, trusts, patents, copy- 
rights and trade-marks, debtor aud 
creditor, executors and administrators, 
etc., etc., are fully treated, Since the 
Course is especially written for self- 
instruction, the presentation of all the 
subjects is very clear and simple. 


The six Bound Volumes of this Course, being 
virtually duplicates of the Instruction Papers, 
contain the complete Course in permanent form. 
They can be obtained with or withont the privi- 
lege of instruction by mail. 


Send for full particulars to-day. 


International Correspondence Schools, 
Box 1182, Scranton, Pa. 











Westinghouse 


Motor-Driven 
Air Compressors 





Noiseless, Dust and Waterproof 
Durable and Efficient 
Occupy Little Space 





For Particulars address: 
Westinghouse Traction Brake Co. 
26 Cortlandt St., New York 


Axle-Driven Air Compressors 
Motor-Driven Air Compressors for Car Brakes 
Stationary Work and Portable Blowing Outfits 

Apparatus Manufactured by 


The Westinghouse Air Brake Co. 
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In Placing Your Advertising 
for the New Year 


COMPRESSED AIR 


DESERVES CONSIDERATION 








IT REACHES THOSE WHO WANT TO BUY 


Advertising Rates upon Application. 





“COMPRESSED AIR” 


26 Cortlandt Street, — NEW YORK 














EMPIRE AIR TOOLS 








Pneumatic Motor Chain Hoists. 
Drills, Reamers, 
Center Grinders, 
Crane Motors, 
Portable Winches, 
Hoisting Engines. 








Our Goods are used by the 
U. Ss. GOVERNMENT 
in ALL NAVY YARDS 








Send for Illustrated Catalog. 


EMPIRE ENGINE @ MOTOR CO. 
Office and Works: ORANGEBURGH, N. Y. 
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“COMPRESSED ALR INFORMATION” 


A CYCLOPEDIA CONTAINING PRACTICAL PAPERS 
ON THE PRODUCTION, TRANSMISSION AND 
USE OF COMPRESSED AIR. 

























EDITED BY 


W. L. SAUNDERS, 
M. Am. Soc. C. E. 


PUBLISHED BY 
“COMPRESSED AIR.” 
26 Cortlandt Street, New York. 





This book contains about 1,200 pages, nearly 500 illustrations, and 75 tables. 

The principal claim to recognition rests on the practical character of the 
material, as ‘‘ Compressed Air,” from which these papers have been compiled, 
has endeavored to record the every day experiences of engineers familiar with 
the handling of compressed air apparatus. These experiences cover a wide field, 
and are not simply the opinions of a few men but those of many, hence it is 
believed that the collection of this data in one book will prove of service to the 
engineer and student. 


The Editorials and other Writings of the Editor of “Compressed Air,” Covering 
a Period of Five Years, are Printed in this Book. 


NOW READY FOR DELIVERY, 






PRICE OF COPY, $5.00. - POSTAGE FREE. 
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‘“*WHY NOT ”’ 


USE THE 


DAKE REVERSING 
AIR MOTOR 


For changing your Crane 
from a hand to power one. 


THE MOTOR 


is easily applied, will run in any 
position and can be used 
with Air or Steam. 


Write fcr full information and blue prints to 


Dake Engine Co., 


GRAND HAVEN, MICH. 

















MO HE ENGINEERING AND MINING 
| aes JOURNAL is the leading mining 


periodical. Interests compressed air users. Sub- 

















_— 


scription price, $5.00 a year, payable in advance ; 


foreign, $8.00. Sample copies sent for the asking. 


261 BROADWAY, NEW. YORK. | 
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SULLIVAN DRILLS 


AND 


COMPRESSORS 


Give the most economical 
if and efficient service in 
mining and contract work 





SEND FOR NEW CATALOGUE 


SULLIVAN MACHINERY CO. 


Claremont, N. H. J 35 Adams Street St. Louis 
New York Denver 
Pittsburg CHICAGO EI Paso, Tex. 












ENGINEERING NEWS 


A Journal of Civil, Mechanical, 
Mining and Electrical Engineering, 





ESTABLISHED 1874. 


$5 a Year. Ten Weeks for $1. 





“ Probably the highest technical authority 
in Journalism.””— EAGLE, Brooklyn, N. Y. 








THE ENGINEERING NEWS (Company® 
220 BROADWAY, NEW YORK. 
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Did You Ever Use 
Press Clippings? 





Do you want everything printed in the News- 
papers, Magazines and Trade Press of the 
United States and Canada on any particular 
subject ? 

Send us your order, describing what you 
want us to clip, enclose $2.00 and we will 
send you our service, for one month, mailing 
you daily or weekly all clippings found on 
your topic. We Read and Clip about 25,000 
Publications each month. 
MANUFACTURERS can learn where there 
is a market for their goods and how best to 
reach it. 

BUSINESS MEN can obtain reliable tips 
which lead to business brought in on the 
follow-up plan. 

ANYONE can gather allthatis printed about 
matters of immediate interest, the latest and 
best thought from many sources. 





UNITED STATES PRESS 


CLIPPING BUREAU 
153 La Salle St. Chicago,U.S.A. 


oa Send for our Booklet..... 











For 
MARINE 
and 
STATIONARY 
SERVICE. 


WHEELER CONDENSER & ENGINEERING CO. 
NEW YORK. 








xinos or MOLDING MACHINES 


FOR CASTINGS; RANGING FROM 
THE LIGHTEST HARDWARE TO THE 


Plates for Tunnels 
IN FLASKS 26'x79''x18" 
AT THE RATE ™ ” TONS A DAY 


PATTERNS ON 
DRAPER-TABOR HAND RAMMED 
MACHINES STAY UP AT THEIR 
PROPER HEIGHT ABOVE STRIPPING 

PLATE, aie ae ATTENTION. 


Send for Catalogue 


THE TABOR MFG. CO. 


18th & Hamilton Sts., Philadelphia, Pa. 


CHICAGO OFFICE: 
30-32 South Canal Street 


we 
The Tabor Mfg. Co. Schuchardt & Schutte 
49, Deansgate, Berlin 


Manchester, Eng. Fenwick Freres, Paris 


SURFACE 
CONDENSERS. 
Mounted on 
Combined Air 
and 
Circulating 
Pumps. 


PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER ; WHEELER LIGHTHALL SURFACE CONDENSER ; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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The Stearns-Roger Manufacturing Company, 
: CONSTRUCTING ENGINEERS. 


Chlorination Mills, Electric Plants _- 
«_______ Compressed Air Plants of any capacity. 
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H 
ROGER’S IMPROVED CRUSHING ROLLS. 


Patented in the United States and Foreign Countries. 
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“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll yet devised. General Manager, 


MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.” 





Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. 
MAIN OFFIGE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. 8. A. 
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ENGINEERING § | “UR GOMPRESSORS 


MAGAZINE iaosaveuents 


THE ENGINEERING MAGAZINE 
publishes the best original articles 
by the highest authorities on all 
phases of current engineering 
progress. 

Additional and exclusive feat- 
ures are: a Review and Topical 
Index to the current contents of 
nearly two hundred engineering 
and industrial journals; Current 
Record of New Technical Books; 
Industrial News; latest Improved ; ye 
Machinery and new Trade Liter- = 
ature. 


Every number is a valuable refer- ROC K D RILLS 
ence book for every engineer or McKIERNAN DRILL CO 
student of engineering. - 


Ask for sample copy and descrip- 170 BROADWAY, NEW YORKCITY 
tive circular. 


THE ENGINEERING MAGAZINE 
120-122 Liberty St., New York. 
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WESTERN REPRESENTATIVES : 


CONTRACTORS’ SUPPLY & EQUIPMENT CO, 
232 FIFTH AVE., CHICAGO 
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NOW READY 


COMPRESSED AIR 


ITS USES AND APPLICATIONS 


"/ 
: 


LARCE 8vo. ABOUT See L 
700 PACES. ——— 
600 HANDSOME AR (ONPRESSEDAIR 


ILLUSTRATIONS. AND ITS 


™ A complete treatise on Com- 
ressed Air, comprising its phys- 
ical and operative properties from 
a vacuum to its liquid form. Its 
thermodynamics, compression, 
transmission, expansion, and its 
uses — purposes in min- 
ing and engineering work ; 
pneumatic motors, shop tools, 
air blasts for cleaning and paint- 
ing. The Sand Biust, air lifts, 
pumping of water acids~ and 
oils; aeration and purification 
of water supply, are all treated, 
as well as railway propuision, 
pneumatic tube transmission, re- 
frigeration. The Air Brake, and 
numerous appliances in which 
compressed sir is a most conveni- 
ent and economical vehicle for work—with ‘air tables of compression, expansion and physical 
properties, Copies of this book will be sent prepaid to any address on receipt of price. Address 


COMPRESSED AIR, 26 Cortlandt St., New York 
VVCVEVVEVEVTESVVSVVVSSVSSSVEAOTY 


By 
CARDNER D. 
HISCOX, M.E. 


PRICE, $5.00. 
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COMPRESSED AIR. 


COOPER- 
CORLISS 
ENGINES 











FOR ALL POWER PURPOSES 





Complete Plants a Specialty 
EXCELLENT FACILITIES FOR HANDLING EXPORT TRADE 





ESTABLISHED 1833. 


att C. & G. COOPER COMPANY 


MT. VERNON, OHIO, U. S. A. 








BRANCH OFFICES: 


NEW YORK 
1023 Havemeyer Building 
F, W. IREDELL 
BOSTON 
411 Weld Building 
B. A. CHURCH 
ATLANTA 
507 Gould Building 
E. W. DUTTON 
CHICAGO 
1436 Monadnock Block 
J. HOLT GATES 
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Close Figuring. 


When business is dull, and profits small, the shops that 
have the best tools will get the contracts. 


Keller 
Pneumatic 
= Tools 


enable those using them to make good profits at prices that 
others could not touch. The enormous speed and strength 
that earn such profits in flush times, make them indispensable 
when close figuring must be done. 

Get Keller Tools for hard times. 


Write for our new catalogue, and booklet on the 
‘*Care and Use of Pneumatic Tools.’’ 














PHILADELPHIA 
PNEUMATIC TOOL CO. 


21S'ST. E ALLECHENY AVE.. 
PHILADELPHIA. 
NEW YORK CHICAGO ——~ PITTSBURGH 
OF] SAN FRANCISCO BOSTON 
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Ghe BLAISDELL 


possess distinctively crigixal features in 


not found in other makes, 





BRADFORD, PA. 


Air Compressors 


DESIGN, ECONOMY and EFFICIENCY 


All sizes and types and for any service. 


The Blaisdell Machinery Co., 








Class F, Stean:-driven Tw-stage Ai- Compressor, 





Bsed tz. Officers of all Railroads 


iene? =| THE POCKET LIST or 
$1.00 per annum. RAILROAD OFFICIALS 
THE OFFICI AL Advertising rates on application, 
RAILWAY EQUIPMENT peei e 
REGISTER soe cr tatcrcce ome 
SHE EAILWAY EQUIPMENT & PUBLIOATION OO. 
24 Park Place, New York, 








SMALL, HIGH and LOW DUTY 
3-CYLINDER AIR COMPRESSORS 


Light, compact. vertical, electrically 
driven. 


Seamless Steel Flasks, Leather Packings 
and Special Valves. In stock ready for 
immediate delivery. 


THE « LONG-ARM” SYSTEM CO, 
CLEVELAND, O. 








AIR COMPRESSORS. 


SEND FOR 
COMPLETE CATALOGUE. 


Clayton Air Compressor Works, 


114 to 118 Liberty Street, 
NEW YORK. 














Bound Copies Vol. 7 
“COMPRESSED AIR” 


CONTAINING VALUABLE 
COMPRESSED AIR INFORMATION. 


$2.00. 


Forwarded Postpaid on receipt of Price. 
““COMPRESSED AIR,” 
26 CORTLANDT STREET, NEW YORK. 

















Will send you all 
newspaper clippings 
which may appear 


Romeike’s Press 
Cutting Bureau about you, vor any 
subject on whic 


you want to be “up-to-date.” A large force in our 
New York office reads 650 daily papers and over 2,500 
weeklies and magazines, in fact, every paper of import- 
ance published in the United States, for over 5,000 sub- 
scribers, and, through the European Bureaus, all the 
leading papers in the civilized globe. Clippings found 
for subscribers, with name and date of paper are mailed 
day by day. Terms, $5.00 for 100. 


HENRY ROMEIKE, Inc. 
33 Union Square, N. Y. 








BRANCHES: 
Londen, Paria, 
Berlin, Sydney. 











PATENTS 


procured promptly and with care in all countries 
Trade marks and copyrights registered. 


DAVIS & DAVIS, 
ATTORNEYS-AT-LAW, 
WASHINGTON, D. C. 
220 BROADWAY, NEW YORK. 
































Kee-ROCK DRIL LS 


WORKING AT 360 FT. LEVEL 
WHITNEY REDUCTION CO. 
GOND HILL, N. C. 





THE 


INGERSOLL-SERGEANT 


DRILL CO. 


PHILADELPHIA, PA, CLEVELAND, OHIO 
PITTSBURGH, PA, CHICAGO, ILL. 26 Cortlandt Street, N. % 


| BOSTON, MASS. ST. LOUIS, MO. 









































Modesty 


Prohibits our quoting any portion of the 
conversation which occurred recently 
between the officials of one of the 
largest railroad systems in_ the 
country, on the occasion of a com- 
petitive test between various makes 
of pneumatic tools. Suffice it to say 
that we have just received an exclusive 
contract from that road which specifies 
that “Boyer” and ‘Little Giant’’ pneu- 
matic tools are to be used exclusively 











The ‘‘Little Giant’’ Drill at Work for a period of two years. 
° . Our Catalogs are free. 
Chicago Pneumatic Pe 
Tool Company We manufacture the Celebrated 
Fisher Bldg., ¥ “l CHICAGO ‘¢Franklin’’ Air Compressors in 


all sizes and styles. 








95 Liberty Street, - NEW YORK 




















The Very Latest 


THE BABY TORPEDO ROCK DRILL 


The Only Rock Drill Fitted With Corliss Valves. 
Especially Constructed to Drill Hard Rock. 
LIGHT. VERY STRONG. POWERFUL. ECONOMICAL. 
Manufactured By 


RIX COMPRESSED AIR & DRILL COMPANY, 
396 Mission Street, = : San Francisco, Cal. 











AIR COMPRESSORS 


e FOR OPERATING 
PNEUMATIC TOOLS, 
HOISTS, ROCK DRILLS, 

© and every other application of Compressed Air. 


BREWERS’ AIR PUMPS, 
AIR LIFT SYSTEM. 


AMERICAN AIR COMPRESSOR WORKS, 


Send for Catalogue. 26 Corrianor Srrecr, N.Y. 




















